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The student project work you

will see in our online interactive
showcase reflects not only how
computer systems are evident in our
daily lives, but also how students
have worked hard throughout the
pandemic to innovate, create and
design technology that solves real-
world problems. Computer Science
develops students analytical thinking,
but also the students’ ability to work
together, a challenge greatened by
Covid restrictions. Against all odds,
students united together throughout
the hardest of times and succeeded.

2020 has been a challenging year, but, as a
department we are proud of how our staff
and students have adapted. Our aim was
to provide what consistency of experience
we could, what quality of experience we
could; we introduced new ways of working,
and new ways of assessing things.

One of our greatest accomplishments of
2020 is the improving connection between
the department and the student body,
allowing student representatives to voice
their opinions on how things should be
done, and how things are going. This
strengthened bond has allowed UCL
Computer Science to grow, incorporating
a spirit of openness and a unification
between staff and students.

As lectures were moved to online teaching,
we managed to move swiftly within a week.
Adapting to the online teaching world was a
challenge that, as a department, we strived
in. Creating exemplary, production quality
training material for computer science, but
also in how to give good online lectures.

In 2020”’s restrictions and our need for
changing to remote work, we made use
of an online virtual environment, Gather,
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where students and staff can move around
and break into small groups often in rooms
mimicking their real-world counterparts. This
easily made up for the social events that
could no longer take place after lectures

for discussions as well as giving online

time between student and staff that was
disjointed due to Covid restrictions. Amongst
this, student projects focused on education
technology has helped to map out the future
in student engagement with online teaching.

Despite the pandemic, students have
managed to continue with their industry
related project work with effective
supervision; several universities joined

the National Framework for IXNs with
collaborative pilot programmes starting

in 2021; IBM launched the IBM IXN to
manage incoming project proposals across
their global businesses for students on

IXN programmes and the IXN for the NHS
took on the spirit of a determined NHS
wanting to help the UK in as many ways as
possible.

Our Academic staff in the Teaching and
Learning Team, Technical Support Group,
Professional Services Team, Finance
Managers and our Strategic Alliances
Team have all worked tirelessly to support
problem-based learning at scale with

our students on their projects and have
pioneered innumerable new opportunities
for them.

| would also, of course, like to thank the
students themselves. They have shown
a great capacity for innovation, resilience
and collaboration as with every year, with
a continued thirst for knowledge and
understanding!

With best wishes,

Professor Steven Hailes
Head of Department

“There are enough problems in the

world to solve, big and small... and

students must publish their work to
be seen.”

UCL Computer Science is a global

leader in experimental computer science
research, concerned with real-world data
and observations about computer and
software systems, and their use. This
orientation directly feeds and shapes our
teaching curriculum, across our two main
undergraduate teaching programmes (BSc
& MEng Computer Science) and across
many of our Master’s programmes. We
have adopted a problem-based teaching
and learning approach, training students
to be able to address real world challenges
with methodological rigour. There are

two key ways by which we deliver this to
students: (1) the UCL Industry Exchange
Network (UCL IXN), and (2) academic
research training. Both of these work in a
teaching framework that exposes students
to societal, entrepreneurial and commercial
challenges and gives them the opportunity
to engage, right from their first year, in
real-world software engineering projects.

Students work under the joint supervision
of a named technical mentor from the
company, and a UCL academic supervisor.
In so doing, fundamental transferable

skills of teamwork, professional standards,
ethics and communication are fully
integrated within our taught programmes.

Created in 2011 as a partnership between
UCL CS and Microsoft UK, the UCL IXN
has evolved and grown over the years: in
the last two years (2017/18 and 2018/19),
our cohort of over 500 undergraduates
and postgraduates have been working

in teams with over 110 industry partners,




ranging from large firms (e.g., Microsoft,
IBM, Google, ARM, NTTData, ATOS), to
public sector / government (e.g., UNESCO),
healthcare (e.g., NHS Digital, UCL Hospital,
Great Ormond Street Hospital), charities
(e.g., OpenEyes Foundation) and SMEs.

Industry partners suggest projects

capable of running strictly to term-times,
while we continuously review our student
population skills and interest areas in

order to match students with the right
projects. Undergraduate group projects are
allocated to students based on tracking
their motivation, grades, and criteria such

as their prior experience. Master’s and

final year undergraduate individual projects
are also matched on similar criteria, with
students able to select a specific project
from the range available. Every year the
UCL IXN culminates in a student showcase
event in April, where all students present
their work to an audience of over 150
industrial partners and academic staff.

Projects in the Online Environment

Due to Covid, the last month or so

of the second year IXN projects and
undergraduate final year projects in
March/April of 2020, and the entirety
of the MSc projects during June/July/
August 2020, had to be run remotely.
All the project tutorials and meetings
with IXN partners were held online
using Teams or Zoom. In practice
this worked well, as we already had
some experience of holding tutorials
online, and tutorials generally adapt
straightforwardly to the online
experience.

Offsetting the inability to meet in person,
the convenience of online meetings had

a number of advantages, including easy
screen-sharing and online collaboration.
Where students, project supervisors, and
IXN partners were located in different

time zones across the world, being online
not only worked but had some benefits

in making it easier to arrange and attend
meetings. There were some limitations,
notably in access to hardware resources
such as cameras and micro-controllers,
but fortunately many projects made use of
cloud services which were easy to access.

Overall, we successfully demonstrated the
feasibility of running the full IXN process
entirely online, from the initial set up of
projects to the final deliverables.



For the Win (FTW@CS) series:

Competitive learning is about self-
improvement, diversification of
learning, and access to resources that
wouldn’t normally be available. While
degree education can sometimes

feel competitive, with the challenges
of assessment, the best part of
competitive learning is enrichment of
student experiences and exposure of
student ideas.

FTW@CS Case Study 1-
UK FCO and SIN France:
Al For The Common
Good 2020

On 25 - 26 February 2020, the UK’s
Foreign and Commonwealth Office

and their SIN France team hosted four
European Universities for the finale in a
series of educational hackathons on Al for
the common good in Paris. During 2019,
France held the Presidency of the

G7 with a focus on fighting inequality

with a renewed format. This two-day
hackathon hosted by the British Embassy
in Paris, with the support of The Family,
saw students from four leading European
universities — Université de Nantes
(France), Universitat Osnabriick (Germany),
Ljubljana Jozef Stefan Institute (Slovenia)
and University College London (United
Kingdom) competed in an Open Education
Al challenge.

Led by Sheena Visram, the aim of this
Hackathon series involving over 300
students, was to bring together minds
and ideas to build and deliver innovative
and impactful Al-driven solutions to real
world issues such as access to education
and healthcare, capacity building and
knowledge exchanges in developing
countries.

The presentation ceremony at France
British Embassy Residences was opened
by Matthew Lodge, Deputy Head of
Mission and UK Ambassador to UNESCO,
British Embassy, followed by a keynote
from Sasha Rubel, Programme Specialist,
Knowledge Societies Division, UNESCO
who reinforced the importance of both
gender equality and ethical Al. Lord
Llewellyn, British Ambassador to France,
announced the winning teams and gave
out awards to close the ceremony.

The legacy of this event will hope to
ensure that G7 priorities, inequalities and
the opportunities of Al can be realised
using novel methods like Hackathons.
Furthermore, these activities bring policy
makers together with UK universities like
UCL and its network of collaborators,
under the UK’s National Framework for
Industry Exchange Networks (NFIXN).

As per the Topol Review recommendations,
this brings closer academia-industry
collaboration, bridging the skills gap by
advising universities on best practices for
teaching focused on hands-on, real-world
industry projects for university students.

Several countries are developing Open
Education with Al to build and sustainable
capabilities that foster next generation
educational skills. X6GON have led a
breakthrough EU H2020 project creating
a solution to deliver Open Educational
Resources (OER) from across the web

to students at the right time and place.
X5GON brought together universities
across the UK, Slovenia, France and
Germany providing critical resources to this
Hackathon series.

It was through the IXN teaching
methodology, developed by Mohamedally
and Roberts at UCL, that this series

of incremental hackathons sought
collaborative efforts across government,
academia, industry and NGOs to tackle
real world challenges through a syllabus
matched approach.

Microsoft, IBM and NTT Data were amongst
industry experts who collectively offered
mentorship to the students alongside
NGOs. The Alliance of NGOs and CSOs for
South-South Cooperation (ANCSSC) strives
to enhance civil society’s understanding of

the value of South-south cooperation, to
strengthen existing technological capacities
and foster self-reliance.

It is this field experience that was used to
develop the ten Sustainable Development
Goals (SDGs) based themes for the
hackathon series that were mapped

to knowledge exchange opportunities.
Further engagement with the NFIXN will
see further diverse access to national and
foreign university students alongside the
IXN for Good programme that governs
charitable projects.

The judging panel looked for a functioning
and polished product, and the team’s
ability to account for user needs.

Judging criteria were informed by the UK
government code of conduct guidelines,
data ethics principles and Human-Al
Interaction HCI guidelines.



FTW@CS Case Study 2 -
GOSH & UCL FHIRworks
2020: an interoperability
hackathon for a healthcare
information exchange

University College London collaborated
with GOSH and the NHS at the GOSH-UCL
FHIRworks 2020 Hackathon. Students
gathered over 2 days, presented with 15
broad challenges to aid all healthcare Proof
of Concepts development with clinical
partnerships across the UK; whilst using
the latest Fast Healthcare Interoperability
Resources (FHIR) standards.

Interoperability in healthcare is a
fundamental principle for scalable
deployment of novel tools. Fast Healthcare
Interoperability Resources (FHIR) comprise
data specifications and an application
processing interface (API) for the secure
exchange of electronic health records
(EHR). GOSH DRIVE together with UCL
Computer Science and the National
Framework of IXNs (Industry Exchange
Network) has supported the integration
and mainstreaming of standards that make
healthcare systems interoperate.

Solutions were built using a synthetic
patient record testbed; this testbed offered

a FHIR API access allowing connection to
any developer environment and technology
stack. The results reviewed by industry
mentors such as Microsoft Redmond’s
Cloud and Health groups, IBM, Intel,
GOSH, Aridhia, NTTData, and EMIS Health
alongside NHS staff themselves.

The GOSH-UCL FHIRworks 2020
Hackathon saw 129 FHIR open-source
demonstrators being built for GOSH DRIVE
and the NHS. These exploratory prototypes
included smart letter generators, graphical
data visualisations, and also a breadth

of smart watches, scanners, chatbots

and AR/VR demonstrators. This included
automated video conferencing over

Skype and MS Teams, filtered FHIR data
aggregated on Google Maps to visualise
patient demographics and immersive
solutions that conceptualised patient FHIR
records as holograms.

As part of the GOSH DRIVE vision to
accelerate the deployment of cutting-edge
technologies, it has been demonstrated

as an effective use of synthetic patient
datasets through FHIR APIs to conduct
interoperability hackathons. As a next step,
these FHIR solutions will be hosted in a
demonstrator suite on site to introduce FHIR
principles and capabilities to staff at GOSH.

Microsoft and UCL’s IXN programme
was created in 2017 to give students
hands-on experience with Microsoft
tools, services, and technology. The
UCL IXN is an opportunity for students
to go and build first generation

proof of concepts with real world
organisations, while Microsoft serves
as technical mentors, and provides
continuous integration and continuous
development with tools like Azure
DevOps and GitHub. We treat all
student teams like an extension to our
engineering team during their project
activity, encouraging students to learn
software engineering skills and work
on industry related projects using
Microsoft technologies.

Throughout the projects students have
access to amazing resources such

as Microsoft Learn, an online learning
resource for anyone who wants to master
new concepts at their speed and on their
schedule. This allows us to build project
and course primers and guide students
with access to information, allowing them
to participate in a hands-on learning
experience. From a mentors perspective,
we gain valuable feedback and engineering
validation from the students, aiding us in
our goal to build technology the students
can understand and utilize

At Microsoft, we encourage students

to think about various related practical
avenues from cost economics basis

to data ethics. Debate and discussion

are imperative for students to learn

these concepts, explore beyond the
development, and see how their project
becomes a proof of concept product. The
current projects for this abstracts book
have a focus for health technologies.
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There is a strong focus on business
competence ensuring students build

their business and interpersonal skills,
presentation skills, and soft skills. Students
need the ability to understand other
people’s requirements, decisions and
technically understand code and how to
make comments and judgments on it; to
have the ability to negotiate with a partner.
Ultimately, this provides a level playing field
for all students.

At Microsoft, we believe in the opportunity
and tangible skills that these projects
create for students and educators to
demonstrate involvement in real-life
software engineering projects.

The projects are available as reusable
assets under Open-Sourced GitHub
repositories which are used, extended,
enhanced by others around the world,
highlighting one of the most powerful
aspects of what the students learn
throughout their project experience.

All Microsoft IXN projects are framed
around Microsoft technologies, and the
best project outcomes and student teams
are showcased on a Microsoft blog.
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Working with UCL Computer Science
students allows us to see whether
these teams have a solid grasp of

the overall vision, if they can work
together to ensure that they each had
their discrete elements of the project.
All while ensuring that their output
integrated seamlessly into the whole.

One of the common challenges in
developing with teams is striking that
balance between defining boundaries of
each of the students’ goals while ensuring
that all team members efforts integrate and
work together. The teams must not tread
on each other’s toes in the development
while also avoiding silo thinking.

Our UCL teams often hit that balance
straight from the start and work together
to ensure the whole was truly more than
the sum of its parts. This is very much a
credit to UCL and, in particular, Dr Dean
Mohamedally and Dr Graham Roberts’
teaching team, with focus on the practical
implementation of the excellent skills the
students learn.

There is a heavy reliance on digital tools
for collaboration and time management

throughout projects. Setting out objectives
and defining the most effective way to
accomplish them; utilising the given

time in the most efficient way possible.
IBM emphasizes Trust, Creativity and
Responsibility in the delivery of projects,
and it is clear that these values are already
a part of the UCL students’ methodology
for delivery.

Everyone that chooses a career in
technology has several motivations for
doing so, however, if you scratch beneath
the surface, they will all distil down to one
prime ambition: to make this world a better
place for everyone. To use creativity and
ingenuity to build technology that used to
make people’s lives better.

The IXN program is a catalyst for
breakthroughs. The program removes
barriers to innovation by providing access
to cutting edge technology, experienced
mentorship, highly skilled students and
apply them to address industry and
societal challenges.

It is this wonderful recipe for breakthroughs
that allows us to ask the question,
“What if...?” and then go and build it.
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IXN for the NHS

Launched in February 2019, the
Industry Exchange Network (IXN) for
the NHS allows industry, educators,
researchers, and clinicians to

work together to advance the UK’s
healthcare through Interoperability,
Efficiency, and Innovation (IEl) open-
source projects. There are many
problems in healthcare to solve,

big and small. This is a partnership
programme that lets students become
the best they can be with real world
requirements, and clinicians exploring
the best and latest technologies that
industry can provide.

This programme promotes open systems
and standards across the NHS, as
requested by UK Government in the

Topol Review. FHIR interoperability is

now a gold standard for how secure
information exchange is built, in a format
that is safe and secure. There is interest in
interoperability within healthcare, especially
amongst clinicians who use Electronic
Health Records (EHRs) and from patients
who now want to have a firm mechanism
that allows them to interact with their
healthcare services and data. This includes
how they make appointments, access
their information, receive updates, and

communicate with healthcare professionals.

The partnership with Great Ormond Street
Hospital for Children’s Digital, Research,
Informatics, and Virtual Environment
(DRIVE) innovation hub, led to one of

our first Rapid Design and Prototyping
Hackathons for healthcare in 2019 and the
success of this Hackathon resulted in six
student abstracts being published in the
British Medical Journal (BMJ) Archives of
Disease in Childhood.

Neil Sebire, Director of GOSH DRIVE

The IXN for the NHS brings together
students with clinicians who have tacit
knowledge of the complexities that exist

in healthcare systems. This has led to
several multi-year projects, including the
HoloRepository, a platform that converts
DICOM data from CT and MRI scans into
3D anatomical models, and Sight++, a
project that aspires towards independent
exploration for individuals with visual
impairments, through information processed
by a wearable sensor that identifies
everyday objects and notifies the wearer of
their proximity.
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“Our students are pushing the
boundaries of technology applied to
modern medicine and patient care.
The UCL CS IXN programme allows
projects such as these to exist.
Providing open-sourced Proof-of-
Concept projects to help not just
organisations, institutions, and
hospitals, but real people.”

The Covid-19 pandemic has brought
together the country to help the NHS.

The IXN for the NHS is here to help and
students have been engaging with clinicians
and companies to rapidly develop new
prototypes. From user centred apps design,
to developing new ways of using touchless
computing and observing the impact of
social isolation amongst those in care, a
range of projects has been created purely
out of the demands of the pandemic on
society.

UCL and the IXN for the NHS working
group are proud to facilitate early R&D

for healthcare organisations and we look
forward to hearing from clinical teams about
their technology needs.
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UCL Computer Science Strategic
Alliances Team

For companies, charities,
government and healthcare

It is key to convey to all potential
partners that they should follow the
IXN “rule of 4” to make the process
work effectively:

e Must have a technical mentor for the
students (not just subject matter experts
but actual technology). This can be a
partnership, e.g., Microsoft supporting
Camden’s projects and a multitude of
companies supporting NHS projects.

® Must come with accessible and ready to
use data. The data must be anonymised/
sampled and authorised for students to
work on, at UCL, without data protection
concerns.

® Must be able to adhere to academic
timelines (such as our call for projects
deadlines), commit to weekly calls or in-
person meetings with the students, and
review the students progress.

® Must attend final events such as
presentations and of course, the code
handover and assist the teaching team
with providing feedback on the project
outcome.

Following the principle that at least on fifth
of all projects must be either charitable or
healthcare related, making the results fully
open is important. In the case of the NHS
projects, the partners have always been
happy to open source the results including
code back to the community for further
development. The majority of projects in
machine learning and Al systems are also
moving to open source because of the rate
of change in the area. Many technology
companies may have their own specific
open source licenses, which we can work
with. To note, however, that if a project is
closed source, it makes it more difficult to
make the work more visible and for follow-
on projects to be run. Whatever the project
the results will be assessed for marks,

and there cannot be restrictions on what a
student can submit for assessment.

UCL Computer Science values its
partnerships with not only the tech industry
but the health sector, local government,
research institutions, businesses from other
industries, local schools and charities. Our
Industry partnerships not only enable us to
progress our teaching and research efforts,
they address the cutting-edge problems and
challenges we're presented with. They also
provide students of all levels with a unique
learning experience in how to apply their
research and build solutions. In return we're
able to demonstrate impactful results of the
collaboration to our partners, providing them
with valuable new insights as to how they can
best use computing technology.

Our UCL Computer Science Strategic
Alliances Team (SAT) has a key focus to
build and manage successful long-term
partnerships with industry. Forging strong,
engaging relations with industry is integral to
both the learning experience of our students
and the success of the department. The
team proactively works with companies of
various sizes from a wide variety of sectors.
The team strongly believes the partnerships
they facilitate are crucial to delivering
impact, amplifying initiatives and scaling
innovation within Computer Science.

SAT engage companies with the
onboarding and legal processes of the UCL
IXN for term time projects and UCL Next
Step Experience Internships (UCL NXI)
programme, offering facilitated internships
outside term-time. SAT will assign a

L to R: Graga Carvalho —
Strategic Alliances Director,
Dr Wei Chen - Strategic
Partnerships Manager,

Tim Bodley-Scott — Strategic
Alliances Advisor

dedicated point of contact to scope UCL
IXN or UCL NXI opportunities with you and
handle the contractual side of setting up
projects and internships.

We ask industry partners to sign our
Framework Agreement, an overarching
document intended to facilitate and govern
the various programmes that companies
may engage the department in relation to
student projects and internships. SAT offer
companies the opportunity to become

a member of the UCL IXN Sponsorship
Programme which grants the company
benefits and combines the parties’
marketing efforts in relation to the UCL IXN.
We offer Standard, Silver, Gold and Platinum
member benefits as we seek to build long-
term, mutually beneficial strategic alliances
with companies.

Partnerships come in all shapes and sizes
and forming a partnership can be inherently
complex. SAT ensure each partnership is
built on a trusted relationship with shared
objectives. If you are interested in forming

a partnership with the Computer Science
Department please feel welcome to
contact SAT:
cs.strategicalliancesteam@ucl.ac.uk.


mailto:cs.strategicalliancesteam@ucl.ac.uk
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Schedules for companies to propose incoming IXN Project Abstracts - part one

student project proposals

January - March

Undergraduate elevator pitches -
2nd week Friday of January.

Hackathon week after reading week
1interm 1, and week before reading
week 2 in term 2.

April - June
Call for 2nd year and final year
projects to start in October.

May exam period blackout.

Arranging meetings for MSc projects
with industry coordinators

Submission of all UG projects

Schools ambassadors programme after
exam period

Resourcing, labs and technical assets.

July — September

End of call for 2nd year team and final
year projects by end of July.

Induction week charitable hackathon.

Summer project supervision for all MScs.

Mid projects MSc presentations, last
week of July.

Submission of MSc projects first week
of September.

October - December

Kickoff of UG final year projects and
team 2nd year projects.

End of term challenges and

wind-down events.

HR recruitment shows and fairs working
with our partnership companies.
Mid-November Call for projects.

Call ends mid-January.

The following abstracts outline the projects carried out by second year undergraduate and
MSc Computer Science students during the current academic year.

PART 1 (Terms 1 and 2, 2020)

COMPO0016 Systems Engineering (second year undergraduate group projects)

COMPO0029 BSc Final Year Individual Project
COMPO0138 MEng Final Year Individual Project

COMPO0067 App Engineering (MSc Computer Science group projects)

Assessing Service Satisfaction Using
Sentiment Analysis

Authors: Chakradhar Koppula, Kar Lid Chan, Lian
Wang

Partners: Christopher Munyasya

Organisation: NHS, Microsoft

Technologies Used: Azure Text Analytics, Azure
Cloud Storage, TensorFlow, Keras, Python, Flask,
Power Bl

Project Keywords: Healthcare, Sentiment Analysis,
Data Visualisation, Data Analytics, Patient Feedback
Abstract: The NHS Friends and Family Test was
created to understand whether the patients are happy
with the service provided to them by the NHS. The
form collects how likely patients are to recommend
the NHS and any comments they have.

This project aims to provide a system that allows
for the service feedback collected to be analysed
using sentiment analysis and then visualised in
Power Bl to gain insights into what departments are
performing well and where improvements can be
made. In collaboration with the NHS and Microsoft,
we have created an in-house API that gets patient
feedback data from Azure Cloud Storage, carries
out a sentiment analysis on comments and writes
the analysed data to a cloud-based database.
Overall, the system is intended to make the analysis
of patient feedback simpler and more insightful so
that the NHS can identify strong and weak points in
the service they provide.

Repository: https:/github.com/AppertaFoundation/
IXN_Patient_Service_Analysis_Tool

Collaborative VR With Expressive Avatars

Authors: Yun Fang

Technologies Used: C#, Unity, Photo Unity
Networking (PUN2)

Project Keywords: Virtual Reality, Multiplayers,
Collaborative VR

Abstract: This project aims to determine how social
interaction, in terms of body language between
expressive avatars, can affect the efficiency of
completing collaborative tasks, and if there is a
relationship between the efficiency and user preferences
to the level of ability to make the interaction. For this
purpose, we developed a two-players VR balance
beam game encouraging collaboration and offering
different avatars. We carried out a study with volunteers
and recorded the game data including the time spent
to complete the task and the camera views, and then
analysed the data afterwards.

UCL Supervisor(s): Sebastian Friston

AutoWorld

Authors: Lingzhi Xu, Eesha Irfan, Govind Balla
Partners: John Mcnamara

Organisation: IBM

Technologies Used: C#, Unity, IBM Watson
Project Keywords: Game, Business

Abstract: Learning business theory has become
mundane and laborious. The objective is to create
a game that will show learners how decisions made
in the business world affect companies and apply
theory to the real world through a simulation. The
solution is AutoWorld, an Al entrepreneur game
focusing on the autonomous car industry with the
intention of making learning business theory more fun
and intuitive. The game will make use of real-world
articles to generate realistic game events which will
make the game more immersive for the player. This
will be done using IBM Watson Discovery and Tone


https://github.com/AppertaFoundation/IXN_Patient_Service_Analysis_Tool
https://github.com/AppertaFoundation/IXN_Patient_Service_Analysis_Tool
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Analyser. The level-based game will challenge players
to compete against each other and grow a successful
company.

Journal Competition and the Miracle of
Peer Review: An Agent-Based Model

Authors: Ibanescu Carmen-Livia

Technologies Used: Python, Jupyter Notebook
Project Keywords: Agent-Based Modelling
(Computational Modelling)

Abstract: The process of peer review can be

viewed as a double social dilemma game where
researchers can choose levels of effort for reviews
and manuscripts. We consider peer review as a
cooperation problem with imperfect monitoring of
behaviour. This project aims at building an agent-
based model that represents a multitude of journals
that compete with each other and the consequences
of this scenario for the co-evolution of editorial
strategies with voluntary contributions by reviewers and
authors. Different conditions concerning the level of
competition, the number of journals, and the strength
of the “publish or perish” pressure on researchers
imply different outcomes that we aim at exploring. The
project aims at uncovering the conditions under which
a system of peer review can be sustained by fostering
the positive social behaviour of individual researchers.
UCL Supervisor(s): Dr Simone Righi

Workspace Guru

Authors: Valentin Gorbunov, Yuxuan Liao, Yusen Li
Partners: Fergus E. Kidd

Organisation: Avanade

Technologies Used: Azure, RESTful AP

Project Keywords: Navigation, Time Management
Abstract: High employee productivity is essential to
the success of a business. Employee fatigue resulting
from over-focusing on a task and excessive amounts of
time spent searching through directories to find places
or people leads to a decline in performance. Workplace
Guru is a fatigue management app that integrates
optimized indoor/outdoor directions to people and
places in the workplace with time tracking software,
that tracks how users allocate their time around the
workplace and notifies its users when excessive
amounts of time have been spent in a place. Should
the project be a success, it would facilitate increased
employee productivity by reducing transit times,
improving employee well-being as a result of better time
management, and optimising the onboarding process.
YouTube Link: https://youtu.be/V-JFEAGNH2Y

Chatbot for Education

Authors: Daniel Lahlafi, Paul Xin, Yuer Qiu
Partners: Joseph Connor, Royal College of General
Practitioners (RCGP)

Organisation: Great Ormond Street Hospital (GOSH)
Technologies Used: Django, Bidirectional Encoder
Representations from Transformers (BERT), HTML,
CSS, JavaScript, Python

Project Keywords: Natural Language Processing
(NLP)

Abstract: A chatbot that can take the perform question
extraction on RCGP toolkits so that GPs can quickly ask
questions and get answers from the toolkits.
Repository: https:/github.com/daniel-lahlafi/django-
syseng-backend

UCL Supervisor(s): Haroon Yousaf

Augmented Reality Business Card System

Authors: Ziheng Zhang, Zhiwei Zhang, Jiayi Chen
Partners: John McNamara

Organisation: IBM

Technologies Used: Unity, Flutter, Node.js, Vue.js,
MongoDB, C#, Azure, Vuforia, IBM Watson
Project Keywords: Business, AR, Augmented
Reality, Chatbot, Al, TTS, Voice Recognition
Abstract: Business cards are very common and
popular in all kinds of situations. People receive

and send many business cards during events like
networking. However, they are not easy to manage,
people tend to lose the physical cards, and it is very
limited for others to extract useful information about
the owner. We have designed a mobile & web multi-
platform service for people to view and share virtual
business cards with an Al-powered interactive 3D
AR avatar. Powered by IBM Watson Assistant, users
can use their natural language to ask the avatar any
questions from education, business plan to personal
hobbies, even creating a natural conversation. The
avatar uses advanced text to speech and voice
recognition to boost the experience. Anyone can
register and create their own 3D avatar business card
to share publicly, and users can also set specific cards
to favourite for easy access.

YouTube Link: https://www.youtube.com/
watch?v=pxXM_Y-umRs

Repository: https:/github.com/ibm-ar-card

Experimental Health and Care Records
Platform

Authors: Suyash Sudhir Kabra

Partners: Neil Sebire

Organisation: Great Ormond Street Hospital
(GOSH)

Technologies Used: Azure, FHIR, Python, Android
Project Keywords: Healthcare

Abstract: FHIR (Fast Healthcare Interoperability
Resources) is a healthcare system that is starting to
be used by many hospitals as it makes it easy for
external applications to be able to integrate with the
hospital’s system and to move data between two
hospitals FHIR servers. However, the way FHIR stores
medical data can be very complicated to developers
with a non-medical background. The project creates
a pipeline for developers to be able to integrate their
application with FHIR without having to learn a lot
about the FHIR schema. The pipeline takes in basic
medical data like a heart rate value and creates an
FHIR template (and the other way round) which allows
developers to create medical applications that can
send and get data from a hospitals FHIR server. The
project has a sample mobile app as a developer app
and a webserver to convert medical data to FHIR
(and vice versa).

UCL Supervisor(s): Dr Dean Mohamedally

Formalising The Boolean Bl Display
Calculus in Isabelle/HOL

Authors: Tony Siu

Partners: N/A

Technologies Used: Isabelle/HOL

Project Keywords: Computational Logic,
Theoretical Computer Science

Abstract: We formalised a display calculus proof
system for the bunched logic Boolean Bl (BBI)

in the proof assistant Isabelle/HOL. As Boolean

Bl is extended from Classical logic and Lambek
Multiplicative logic, we accounted for existing
machine formalisations of them to facilitate our
proof system. We follow the textbook presentation
precisely. We define our BBI formulas and rules
inductively in Isabelle. Then we built our structure
definition and proving its display property. With a
complete proof system, we can prove the system’s
soundness and completeness with respect to its
Hilbert axiomatisation.

UCL Supervisor(s): Dr James Brotherston
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Dance Health

Authors: Jan Kolarik, Yide Fan, Alex Tcherdakoff
Partners: Adrian Persad

Organisation: Arthur Murray Dance Centers
Technologies Used: Swift, C++, Kinect SDK,
Xcode, Node.js, HTML, CSS, MongoDB

Project Keywords: Healthcare, Technology,
Tracking, Skeletal Tracking, Workout, Exercise, Data,
Dance

Abstract: Dance Health is a project that aims to
create software for the Apple Watch and Kinect to
track health data while dancing. The goal of this
project is to help students at Arthur Murray follow

a health journey through dancing by giving them a
detailed overview of health-related statistics. It uses
Apples’ HealthKit and sensors provided by the Apple
Watch such as a gyroscope or an accelerometer.

It also utilises the Kinect depth camera for skeletal
tracking to evaluate health metrics such as activity
level. Overall, it provides the user with an overview of
basic health statistics after his or her dancing session
is completed on a server where the data from both of
the devices is automatically integrated.

YouTube Link: https://www.youtube.com/embed/
DocRgFNEgak

Google Drive Links: https:/drive.google.com/file/d/
15uQadY095dB5XhxMJdr16QDNi86ukpjN/preview
https:/drive.google.com/file/d/1QQANdhhYA3mjogD_
VgyumFYZGparGRjXb/preview
https:/drive.google.com/file/d/1W_
cd7An9NO_4t6vRawbUgox4dDBxhnOQ
Repository: https:/github.com/jankolarik/Dance-
Health-Phase-1.git

UCL Supervisor(s): Sheena Visram, Dr Dean
Modamedally

X5GON-mobile

Authors: Patrick Wu, Yinrui Hu

Partners: Sahan Bulathwela, Prof John Shawe-Taylor
Organisation: University College London
Technologies Used: Swift, Objective-C, Python,
Flask

Project Keywords: Software Engineering, Mobile
Application, Design

Abstract: X5GON is an industrial leading Open
Education Resource Provider. In this project, we
worked with the UCL X5GON research team to
deliver a mobile application that provides users with
an authentic and mobile-friendly X5GON experience
and learning materials catered for their needs. With


https://youtu.be/V-JFEdGNH2Y
https://github.com/daniel-lahlafi/django-syseng-backend
https://github.com/daniel-lahlafi/django-syseng-backend
http://Node.js
http://Vue.js
https://www.youtube.com/watch?v=pxXM_Y-umRs
https://www.youtube.com/watch?v=pxXM_Y-umRs
https://github.com/ibm-ar-card
http://Node.js
https://www.youtube.com/embed/DocRgFNEgak
https://www.youtube.com/embed/DocRgFNEgak
https://drive.google.com/file/d/15uQadY095dB5XhxMJdr16QDni86ukpjN/preview
https://drive.google.com/file/d/15uQadY095dB5XhxMJdr16QDni86ukpjN/preview
https://drive.google.com/file/d/1QQNdhhYA3mjogD_VgyumFYZGparGRjXb/preview
https://drive.google.com/file/d/1QQNdhhYA3mjogD_VgyumFYZGparGRjXb/preview
https://drive.google.com/file/d/1W_cd7An9N0_4t6vRawbUgqx4dDBxhnOQ
https://drive.google.com/file/d/1W_cd7An9N0_4t6vRawbUgqx4dDBxhnOQ
https://github.com/jankolarik/Dance-Health-Phase-1.git
https://github.com/jankolarik/Dance-Health-Phase-1.git
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this project, the X5Learn system would be able to
attract more users from the mobile platform and
enable them to learn anything anywhere.

YouTube Link: http:/students.cs.ucl.ac.uk/2019/
group4/#preview-video

Repository: https:/github.com/magetron/X5GON-
mobile/ (not open source at the moment, will discuss
with the client)

UCL Supervisor(s): Phil Demetriou

Speaker Recognition Prototype — RISE2

Authors: Sabina-Maria Mitroi, Ruo Chen, Jingze Xu
Partners: Harris Partaourides (Researcher)
Organisation: Research Centre of Excellence in
Cyprus (RISE Cyprus)

Technologies Used: Python, Django, HMMLearn
API

Project Keywords: Machine Learning

Abstract: A Telecommunication Provider company
receives thousands of calls per day and needs

to improve its customer service by verifying the
customers in recorded calls. A part of the evaluation
process is the verification of the customer, which

is a difficult task as this is not done by the call
operator during the call. We came up with a speaker
recognition prototype to help the call operator to
identify the person faster, rather than asking the caller.
Thus, the calls are recorded and saved for further
evaluation by the Quality Control department of the
company. The application will help the company to
decrease the time needed for the evaluation process
and improve its services, increase customers and
revenue. The impact of this application will help both
sides.

YouTube Link: A video which presents in more detail
our project is here: https://students.cs.ucl.ac.uk/2019/
group47/starterTemplate.html

Repository: Not yet for our prototype

UCL Supervisor(s): Dr Dean Mohamedally,
Maliththa Sahan, Sarojan Bulathwela

Centralised information system for
Paediatric Trauma patients

Authors: Ethan Fraenkel, Shitong Mi, Nathalie
Carmona

Partners: Dr Shabnam Parkar

Organisation: NHS

Technologies Used: Node.js, Microsoft Azure,
HTML, CSS, JavaScript, SQL

Project Keywords: Healthcare

Abstract: The 4 main trauma unit hospitals in

London do not have a way of sharing, aggregating,
and viewing all the data for the patients across their
different hospitals. This is an issue as sharing data
among them could increase efficiency and could
help with establishing certain patterns with patients
who have specific conditions. To this end, we will be
creating a platform with a robust database for these
4 hospitals to allow them to better upload and share
data among them. Only the 4 lead doctors, and 1
administrator, of those trauma units, will be able to
add, edit, and view data of all the patients across
these different trauma units.

UCL Supervisor(s): Dr Yun Fu

AR App (iOS) for teaching younger
students Computational Thinking

Authors: Yiota Krashia

Partners: N/A

Technologies Used: ARKit, Swift

Project Keywords: Education, Computational
Thinking, Augmented Reality

Abstract: This project is about implementing

a mobile application, that through the use of
Augmented Reality (AR), will contribute to the
teaching of Computational Thinking to younger
students. Computational Thinking is the process of
thinking about how to solve a problem and coming
up with a solution. It is proven that teaching students
computational thinking equips them with crucial skills
that are necessary to enable them to solve real-world
problems and see them from a different perspective.
However, computational thinking has only recently
become part of compulsory education in some
countries, whilst other countries are still behind. This
mobile application will include a variety of features

in an AR environment, such as prompting users to
complete activities (i.e., creating simple geometric
patterns through the use of basic programming
commands and receiving a real-time response). This
makes the learning experience more interactive and
engaging, thus enhancing their motivation to learn
new concepts.

UCL Supervisor(s): Rae Harbird

Hear Me Out

Authors: Max Bosch, Jason James, Lucy Rothwell
Partners: Great Ormond Street Hospital (GOSH)
Organisation: GOSH

Technologies Used: Azure, JavaScript, HTML,
Node.js

Project Keywords: Healthcare

Abstract: Child patients in GOSH are given a great
deal of time and support from the hospital. In the
adult healthcare system, this is not always the case.
When children move into the adult system at the

age of 18, they struggle to navigate it, and a decline
in health can be seen. Our mobile app was built in
lonic using Angular and Typescript, which allows
patients to store and track their appointments,

find the location of their appointments, take notes

in meetings, upload medical records and search

for services they need. Patients can also access a
“News” section of the app, where they can be kept
up to date with the latest information relevant to their
condition. A website content management system
(CMS) was also created for clinical staff. This allows
staff to upload articles into the “News” section of the
mobile app.

UCL Supervisor(s): Dr Yun Fu

Universal Controller

Authors: Zhiging Wei, Xiaowen Li, Akkaraphonphan
Tai

Partners: Dr Barrie Mair, Alan Fish

Organisation: Apperta

Technologies Used: C#, Windows Presentation
Foundation (WFP), MongoDB, Kinova Jaco SDK
Project Keywords: Internet of Things (loT)
Abstract: Currently, there is no open source way for
people with disabilities to benefit from using the loT
devices. This project aims to produce one universal
controller desktop application capable of taking feeds
from multiple input devices and output to various
mainstream loT devices. Specifically, we work on
adding a Jaco robotic arm, which only supports the
joystick as its control source, as the output device
and would like to combine the Eye Gaze as an input
device. Additional functionality to provide a live stream
camera scene can give the users a perspective view,
allowing them to see the parts occluded by the arm.
The solution can help those who do not have a high
level of manual dexterity to accomplish many typical
tasks including drinking, picking objects up, opening
doors and make their lives easier.

UCL Supervisor(s): Dr Yun Fu

Craniofacial App

Authors: Andy Brinkmeyer, Yasmin Abedin, Siobhan
Hughes

Partners: Gemma Molyneux

Organisation: GOSH DRIVE

Technologies Used: Angular, Django, Azure

21

Project Keywords: Healthcare

Abstract: Some children are born with misshapen
heads, so-called craniofacial conditions. While

in some cases the issue improves after delivery,
others need professional treatment. But since those
defects can be rare, GPs are having difficulties
identifying them resulting in long referral times. To
improve the referral process to a specialist at Great
Ormond Street Hospital, it was proposed to develop
a web application that helps GPs to collect and
share relevant data with the specialists. When the
GP suspects a craniofacial condition, he issues a
questionnaire to the children’s guardian via the web
app. The collected data can then be used by the
specialists to ask for additional information or to
better prepare for the first consultation.

UCL Supervisor(s): Dr Yun Fu

Estimating Biases in Facial Analysis Tools

Authors: Samuil Stoychev

Technologies Used: Python, Jupyter, Amazon
Rekognition, Microsoft Face API, Face++, Clarifai
Project Keywords: Facial Analysis, Machine
Learning Fairness

Abstract: Face recognition is a branch of computer
science with growing importance in medicine,
security, social media, etc. However, the agreement
between facial analysis tools is often low, especially
when extracting demographic features, such as race,
age and gender. This project aims to address this
problem, by analysing and estimating the biases of
popular image recognition tools (Face++, Amazon
Rekognition, Clarifai, Azure Cognitive Services).
UCL Supervisor(s): Prof Licia Capra

Innovation Feed

Authors: Harry Bullough, Emmanuel Deji Igandan,
Guangpeng Zhang

Partners: Gemma Molyneux, Nina Oakes
Organisation: GOSH DRIVE

Technologies Used: Bootstrap, MySQL, HTML,
CSS, JavaScript, Node.js, Express, Azure

Project Keywords: Healthcare

Abstract: The Great Ormond Street Children’s
charity has recently set up an innovative team to drive
the development of new products. A key part of the
innovative strategy is empowering staff to come up
with new ideas and pilot them. The goal of our project
was to build a responsive web application to aid the
proliferation of innovative ideas. Our solution is a
website that allows staff to post their ideas as well as


http://students.cs.ucl.ac.uk/2019/group4/#preview-video
http://students.cs.ucl.ac.uk/2019/group4/#preview-video
https://github.com/magetron/X5GON-mobile/
https://github.com/magetron/X5GON-mobile/
https://students.cs.ucl.ac.uk/2019/group47/starterTemplate.html
https://students.cs.ucl.ac.uk/2019/group47/starterTemplate.html
http://Node.js
http://Node.js
http://Node.js

The IBM & Universities Project

Introduction

Currently, in order to track the progress of
projects with universities, IBM employees
have to create a spreadsheet with the
data, and managers later have to go
through a tedious manual data collection
procedure. With managers’ work efficiency
being affected, IBM needs a tool to help
them manage and analyse the submitted
data on the projects IBM completes with
various universities. So our team proposes
development of a database supported
project management system which

would take care of the data collection

and visualization. The system will also
support import of data from the legacy
spreadsheets and be able to be integrated
with IBM internal tools. Considering the
office habits of project users, we choose to
develop web applications.

Students: Aditya Niraula, Zhou Yang,
Yiding Xue, Xingda Cen, Yaman Xu,
Chuyao Liu

Partner: John McNamara, IBM

Supervised by: Dean Mohamedally
& Emmanuel Letier

Management System (IUPMS)

Methodology and Tools

The project was developed in an agile
setting of weekly sprints, in which the
functionality was iteratively developed. For
better communication and cooperation,
the team uses Slack and Jira as tools for
communication and task management.

We choose MEAN.JS as our framework.
Based on this, our back-end development
uses Node.js and front-end development
uses Angular.js. We use MongoDB as the
Database and ExpressJS for our web API
routing.

Since this is an IBM project, we host

this web application on IBM Cloud.
Furthermore, our system predicts the
future event data by using ML regression
prediction tools.

We have faced some implementation
difficulties but they were figured out in the
end. We use Chart.js as our Javascript
tool for drawing line chart and Leaflet

and Mapbox API for drawing map chart.
Nominatim APl is used to search through
OpenStreetMap data to find address
information such as latitude and longitude,
and we use cognitive services by Microsoft
to look for some basic spelling mistakes.

Extensive testing was carried out

using jasmine, mocha and karma test
frameworks, and successful test-suite
execution made a condition for a passing
build.

Our Application

The functions of our web application can
be divided into several modules:

The IBM employees could import data in
CSV file and Trello dashboard, and our
system will store the raw data, then we
use regular expression to parse and filter
data. We wrote the section of data parse
ourselves, without using the API, because

- =
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university ;
students
send

deliverables

studan

LI
@7 | .
crawl data from Trello BB

L IBM employess
upload raw data

it was not found. We had used Google’s spell check,
but because of the need to spend money and the
speed is not fast enough, now our spell check in
institution is using the map API. About address
data, the latitude and longitude returned to us by
Nominatim are judged to be one address if the
difference from the existing address is less than
0.008 at the same time.

Of course, for users, they could also edit, add or
delete the event in the table.

Users can view the event information in a table,
including event time, duration, IBM employees
involved, number of students and faculty involved,
and the description of the event. In addition to the
sorting function, the advanced search function
allows users to view events according to their needs.

Our system crawls through the data from the
designated Trello board and spreadsheet to
generate map and chart visualisations of events
information automatically, and predict future trends.
The line charts illustrate trends in the number of
people involved within different time ranges, which
could provide insights to IBM managers and help
them make decisions. The world map provides

an intuitive view of IBM activities taking place in
various locations, and users could move the time
bar to know what events will happen in that time.
Furthermore, it can be integrated into NodeRED
and then picked up and used in many different IBM
applications.
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IBM director
IUPMS view data visualization and
prediction

Future work

There are some features intentionally excluded from
our system due to the fact that it is a prototype, and
IBM’s primary demand is not for a single system but
to be able to move these functions in our system

to other IBM systems.This project can be further
improved by supporting increasing types of charts
to visualize data, predicting a larger scale of IBM
events, implementing more interactive functionalities
for IBM managers if they need, perfecting current
structures and codes and so on.

Supported by
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vote on ideas from staff at the hospital and charity.
Each user has a dashboard that displays a list of
suggested ideas generated using an algorithm based
on their previous likes. Users are able to search the
website for ideas matching specific keywords or ideas
tagged as hospital innovation, process improvement
or charity fundraising. The application gives users the
opportunity to connect with colleagues who share
similar innovative ideas.

UCL Supervisor(s): Dr Yun Fu

HoloPipelines V2 IntelOptimiser

Authors: Immanuel Baskaran

Partners: Dr Sheena Visram

Organisation: Great Ormond Street Hospital
(GOSH)

Technologies Used: Python. Intel-VTune, Intel
Distribution for Python

Project Keywords: Healthcare, Optimisation,
Hologram

Abstract: HoloPipelines version 2 is a proof of
concept iteration to optimise the generation of 3D
models from CT imaging. As part of the 2018-2019
MSc project solution, HoloRepository, HoloPipelines
was created. This is currently a cloud-based service
that performs the automatic generation of 3D models
from 2D image stacks using several pipelines for
neural network libraries and other image processing
with Machine Learning to apply to medical data
visualisation. Operations for optimising include
offline local processing, multithreaded architecture
scalability, GPU acceleration and applying design
patterns to the core module units. Offloading and
directing Python code for Intel specific processes
such as from the Neural Stick was also investigated.
Repository: https://github.com/ImmanuelBaskaran/
HoloRepository-Core

UCL Supervisor(s): Dr Dean Mohamedally

Uveitis Passport

Authors: Mobin Sedigi, Asrath Rahman, Elizaveta
Kretova

Partners: Dr Lola Solebo, Gemma Molyneux
Organisation: GOSH DRIVE

Technologies Used: lonic, Angular, TypeScript,
CSS, HTML, SQLite

Project Keywords: Healthcare

Abstract: This mobile app is aimed at helping
children with uveitis, which is a group of chronic,
relapsing-remitting, potentially blinding inflammatory
eye disorders. Care for children with uveitis is multi-

centre and multi-disciplinary. Their key care team may
be located in a geographically distant location, acting
as an obstacle to informing teams at local hospitals
when children present acutely with problems
associated with their eye disease/systemic disease/
complications from therapy. It can be a challenge to
educate young people about their childhood-onset
disease, and this mobile app supports children and
their parents to manage their treatments, eye history,
medical team, and general health.

UCL Supervisor(s): Dr Yun Fu

An improved educational model for
improved management of Musculoskeletal
conditions by NHS Primary Care staff

Authors: Partners: NHS Waltham Forest Clinical
Commissioning Group (CCG)

Technologies Used: Survey Monkey, MicroSoft
Office, Draw.io

Project Keywords: Healthcare, Primary Care,
Human-Computer Interaction

Abstract: Musculoskeletal conditions (MSK) is

one that lacks a good education model for primary
care staff training. This has several implications

on patients, primary and secondary care. Firstly,
mismanagement of MSK leads to loss of patients’
confidence in GP services. Secondly, if the staff

are not confident/competent to manage effectively,
patients are referred to secondary care even for trivial
issues. This project aims to increase and improve the
management of MSK conditions by staff. An improved
educational model will be produced to render
primary care to be more confident and competent in
managing MSK. The motivation behind this project
are the following envisaged benefits:

- Happier and more satisfied patients, fewer referrals
to expensive secondary care treatments

- Better diagnosis and management of MSK by
primary care

- Less strain on secondary care, enabling its
availability to those who need it the most

- Cost savings to the NHS if overall secondary care
pressure reduces

UCL Supervisor(s): Prof Ann Blandford

Use of SNLP Techniques to Rationalise the
Evolution of Airbnb Reviews

Authors: Fazaan Hassan

Technologies Used: Python

Project Keywords: Data Science
Abstract: The aim of this report is to give a

detailed insight into the language complexity used

in Airbnb’s reviews. Originally founded in 2008 by
Brian Chesky, Joe Gebbia, and Nathan Blecharczyk,
the firm has expanded to over 191 countries with

a monumental listing size of at least two million
properties. This, without a shadow of a doubt,
provides a rich excavation site of data. We focus

on a subset of the Airbnb Model; the interaction
between the visitor and the property. A collection
of one million reviews across the geographical area
of London were aggregated from 2010 to 2019.

A top-down approach is taken, condensed into a
series of iterations to rationalise changes in linguistic
quantifiers on a city, borough and property level over
time. Thus, this report shows that despite having
semantic similarity on a larger constituent scale,
individual properties do not conform to this trend.
We propose a collection of three methods to see
such a change. These are Topic Modelling, Lexical
Diversity and Review Length. Results have shown
the decrease in lexical diversity of reviews published,
a gradual reduction in the average length of reviews
and a shift from social values to a more business-
orientated, and utilitarian-based. The growth of
Airbnb has had tremendous effects on renters,
hosts and third parties alike. By understanding

the textual semantics engraved, we are able to
shed light quantitatively that this sharing economy
which positively yields tourism, a sharing of culture
and wealth circulation, can also negatively impact
societies by rising house prices and introduction of
the evading of tax payments.

UCL Supervisor(s): Giacomo Livan

Techniques for the efficient
implementation of automatic program
repair within an Integrated Development
Environment (IDE)

Authors: Max Bertfield, Naum Anteski
Technologies Used: Java, Intellid

Project Keywords: IDE, Automated Testing,
Automated Program Repair

Abstract: This project focuses on implementing
automatic program repair algorithms at a high level
within an IDE, specifically JetBrains IntelliJ. We aim
to create a plugin that can correct binary conditions
with faulty boundaries, operands, and operators

in source code. We will analyse the efficacy of this
implementation, and research and experiment on
optimisations and solutions to common bottlenecks
which slow down the implementation.
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Repository: https:/github.com/mechtaev/semantic-
quickfix
UCL Supervisor(s): Dr Sergey Mechtaev

Rapid Prototyping Concepts in
Transportation Infrastructure Using
Augmented Reality (HoloSketch)

Authors: Anthony Cheng

Technologies Used: C#, Unity, Microsoft Hololens,
React, Node.js, Microsoft Azure Web Services,
Microsoft Azure Blob Storage

Project Keywords: Augmented Reality, Rapid
Prototyping

Abstract: Rapid Prototyping is a widely used
technique to conceptualise, visualise and interact
with novel ideas without investing huge amounts

of time or resources, reducing the risk of project
failure. Augmented Reality (AR) is a rapidly growing
technology that could potentially be used to enhance
the rapid prototyping workflow as it brings a user’s
ideas further into reality. It allows users to interact
with their ideas in ways that were not possible if

they were static objects. It is envisioned that the
prototypes created in AR shall only be limited to one’s
imaginations and the feasibility of implementing it in
the real world. This project aims to demonstrate how
AR could be applied to rapid prototyping within the
transportation industry to encourage the uptake of
such technologies, with the hope of other industries
seeing the potential benefits and integrating it into
their rapid prototyping workflows.

UCL Supervisor(s): Dr Nicolai Marquardt

Hospital Surveys - Collecting Patient
Feedback

Authors: Min Yen Lau, Shengtong Jiang, Bahdan
Kapionkin

Partners: Gemma Molyneux, Daiana Bassi
Organisation: GOSH DRIVE

Technologies Used: Django, React, Python,
JavaScript, Heroku, PostgreSQL, Redux

Project Keywords: Progressive Web App, Software
Development, Data Collection, Anonymised Patient
Feedback

Abstract: We believe it is crucial for child patients of
Great Ormond Street Hospital to be able to provide
feedback based on their experiences. Whether it

be hospital facilities, the way patients are treated,

or just the overall experience, feedback not only
allows children to share their experiences but can
also help improve hospital services in the future.


https://github.com/ImmanuelBaskaran/HoloRepository-Core
https://github.com/ImmanuelBaskaran/HoloRepository-Core
http://Draw.io
https://github.com/mechtaev/semantic-quickfix
https://github.com/mechtaev/semantic-quickfix
http://Node.js
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Thus, we have developed Hospital Surveys, an
online survey tool that allows child patients to answer
surveys to provide feedback anonymously. Surveys
can be designed and managed by hospital staff
using a web application and delivered to patients
using a progressive web app. A database stores the
anonymised patient feedback, which can be exported
for further analysis. Graphical visualization also helps
analyze survey data and patient responses.
Repository: https://github.com/michaellmy/hospital-
surveys-dev.git

UCL Supervisor(s): Dr Graham Roberts

Exploring the Optimal Way to Help
Engineering Students to Learn and
Practice Data Science

Authors: Sotirios Vavaroutas

Organisation: UCL

Technologies Used: lonic, TypeScript, JavaScript,
HTML, CSS, Xcode, Android Studio, Google
Firebase, REDCap

Project Keywords: Education, E-Learning, Mobile
Application Development, Data Science

Abstract: This project aims to support engineering
students to learn and practice data science in a user-
friendly, modern and effective way. To achieve this, it
is focused on performing research and on developing
the educational tools required to teach the most
crucial aspects of data science to university students
that have some basic knowledge of programming but
no data science skills. Its key goals are to develop

an interactive and user-friendly mobile application to
teach the core data science skills that an engineer
should have on the go, along with some walk-through
coding examples. To accompany the mobile app,
another aim of the project is the design of a “desktop
companion” plugin for a code editor that facilitates
the data analysis coding procedure for learners. The
whole project results in an easy-to-use, on-the-go
teaching tool, which is more than suitable for distance
learning, especially after the COVID-19 outbreak.
Repository: Not Open Source / Public

UCL Supervisor(s): Mrs Sarah Sanders

Mixing Reality with the History of Science
Museum

Authors: Dabeer Mirza

Partners: Stephen Johnston

Organisation: History of Science Museum, Oxford
Technologies Used: C#, Unity, Mixed Reality Toolkit
(MRTK), Hololens

Project Keywords: Augmented Reality

Abstract: Since their inception, museums have
served a public good in educating the public in

the ways of the world. Many methods have been
historically employed — from giving public talks to
displaying artefacts with the inscription, to guided
tours during exhibitions. In 2020, many museums

are looking to explore how they can leverage
technology to provide new and novel insights. One
such technology is augmented reality (AR). One such
example of how AR has been used to great effect

by museums is the “Skin and Bones” exhibition
hosted by the Smithsonian National Museum of
Natural History in Washington, D.C. This project

aims to leverage AR by utilising the Hololens,
released by Microsoft, in order to enhance a visitor’s
understanding of the mechanical underpinnings/
workings of the armillary sphere in the History of
Science Museum, Oxford. The armillary sphere is a
device that can trace its roots back to ancient China
and is used determine the path of celestial bodies
with respect to a central piece embedded within the
rings of an armillary sphere (i.e., the sun or earth). The
application | seek to develop aims to provide the user
with an easy-to-use user interface where they — the
user — can view a tutorial of how the armillary sphere
works, interact with and manipulate this armillary
sphere as they see fit, and simulate what the celestial
bodies look like once you have manipulated the
armillary sphere. The primary challenges involved
within this project are the manipulation of the armillary
sphere (the sphere/rings within the frame have their
own degree of freedom independent of the frame of
the sphere itself), modelling the movement of celestial
bodies, and providing a simple and intuitive user
interface which allows for this simulation to occur.
UCL Supervisor(s): Dr Simon Julier

Executable Legal Contracts with Deep
Learning

Authors: Rares Dolga

Partners: Martin Schoernig

Technologies Used: PyTorch, Python

Project Keywords: Deep Learning

Abstract: This project researches ways of
transforming Legal Contracts into an executable
format. Deep Learning Natural Language Processing
models are applied to extract meaning from a
contract in English and represent it in a structured
way. The project consists of two main tasks:
Named Entity Recognition and Rule Extraction.

The former refers to recognising entities in a legal
contract while the latter handles extraction of terms
and conditions in a pre-defined format. The lack of
annotated data is one of the biggest challenges for
this research. Transfer learning is used to reduce
the need for legal labelled data. Besides the main
outcome, this research introduces in literature a pre-
trained Transformer model specialised in contracts.
Additionally, it creates one labelled dataset for Named
Entity Recognition and one for Rule extraction.

UCL Supervisor(s): Prof Philip Treleaven

Collective behaviour in the cryptocurrency
market

Authors: Qinyi Tang

Technologies Used: Python, MATLAB

Project Keywords: Data science

Abstract: The project concentrated on investigating
the collective behaviour of the cryptocurrency market
in a quantitative way. The correlation matrix of the
time series for 86 cryptocurrency of 300 days is
compared with that of random time series using
random matrix theory. The information is then filtered
out for different time periods by constructing PMFGs
to analyse market movement with time. The main
conclusion is that the cryptocurrency market does
have a collective movement that is different from the
financial market. Another interesting finding is that
Ethereum has the greatest influences on the market
even though Bitcoin came out first in the world.

UCL Supervisor(s): Dr Fabio Caccioli, Dr Giacomo
Livan

Augmented Reality Avatar Receptionist

Authors: Lilly Neubauer, Oliver Vickers, Dillon Lim
Partners: Jon McNamara, IBM

Organisation: IBM

Technologies Used: Unity, C#, Azure, SQL, IBM
Watson, Android

Project Keywords: Augmented Reality, voice
recognition, chatbot, machine learning, avatar, Unity
Abstract: With advances in mobile graphics and
machine learning, lifelike augmented reality avatars
are becoming feasible as an alternative to a human
presence in customer-facing interactions. Our project
aims to create an AR receptionist, viewed through a
smartphone or tablet, that can respond to standard
reception tasks.

UCL Supervisor(s): Dr Yun Fu, Felix Thiel
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Generating Distinct Types of Tunes by
Neural Networks

Authors: Li Hou

Technologies Used: TensorFlow, Magenta
Project Keywords: Machine Learning

Abstract: The main body of the project is studying
and implementing machine learning models using
TensorFlow, developed by Google Magenta. The
most successfully applied model is polyphony_rnn,
a long short-term memory (LSTM) model that learns
melody patterns from music and generates brand
new piano tunes. The length of generated tunes
can be modified. This project takes thousands of
background music (BGM) from old games to train
the model. Those BGMs are categorised into many
groups, each expressing different emotions, such as
lively, exciting, relaxing, stressful, sad, and steady.
Generated ones do the same thing. Other models
like polyphony_performance, melody_rnn, drum_rnn,
gansynth, Nsynth and music_vae are also tried. The
results are evaluated by inviting audiences to listen
to generated music and judge which emotions they
belong to.

Repository: https:/drive.google.
com/drive/folders/1Qt2ZvGTxk4hm-
ip31t643xSTGwWV71lI3J?usp=sharing

UCL Supervisor(s): Yuzuko Nakamura

A Mean-reversion Based Algorithmic
Trading Strategy

Authors: Kamil Zajac

Technologies Used: Python, MATLAB, Alpha
Vantage

Project Keywords: Financial Computing, Stochastic
Calculus, Algorithmic Trading

Abstract: This project aims to look into the use of
the Ornstein-Uhlenbeck process (OUP) in algorithmic
trading. By fitting OUP to a time series, it is possible
to define a trading corridor that can, in turn, be used
to define a trading rule. We focus on the formal
definition and behaviour of such a trading rule,

using analysis of its behaviour to further optimise
performance — using historical data as a benchmark.
This sort of analysis is also performed on other
common trading rules to provide another means of
performance comparison, allowing us to gain some
potential insight into how such a rule would perform
in practice.

UCL Supervisor(s): Dr Guido Germano


https://github.com/michaellmy/hospital-surveys-dev.git
https://github.com/michaellmy/hospital-surveys-dev.git
https://drive.google.com/drive/folders/1QtZvGTxk4hm-ip31t643xSTGwV7Ill3J?usp=sharing
https://drive.google.com/drive/folders/1QtZvGTxk4hm-ip31t643xSTGwV7Ill3J?usp=sharing
https://drive.google.com/drive/folders/1QtZvGTxk4hm-ip31t643xSTGwV7Ill3J?usp=sharing
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Social / Multiplayer Augmented Reality
(AR) Game

Authors: Lu Han, Neha Ranade, Jingtian Yuan,
Partners: Nadia Aziz

Organisation: NTT Data

Technologies Used: Unity, Photon Engine, AR
Foundation, ARCore Cloud Anchors

Project Keywords: Multiplayer Game, Augmented
Reality

Abstract: The project is to create a multiplayer game
that uses AR. The goal of the game is to help users
socialize in an engaging way. Our finalised game
concept involves users catching virtual popcorn
within a time limit against contending players.

UCL Supervisor(s): Dr Dean Mohamedally, Dr
Graham Roberts, Dr Yun Fu, Dr Chris Evans

Augmented Reality (AR) Game Builder

Authors: Jiaxin Lin

Partners: Daiana Bassi

Organisation: Great Ormond Street Hospital
(GOSH)

Technologies Used: Unity

Project Keywords: AR

Abstract: Children during their stay in hospitals are
expected to follow certain routines, for example,
washing their hands / sanitising. They might find
these routines non-interesting and might forget at
times. This project is to develop an AR application
(Android) to gamify and encourage children to follow
the routines during their stay in the hospital. This
could be achieved through an AR pet or a game
where they score points for following the routines.
UCL Supervisor(s): Dr Ghita Kouadri Mostefaoui

Simulator Predicting Emergency
Department Busyness Using Al

Authors: Ethan Wood, Noan Le Renard, Wuhao
Chen

Partners: Sally Atkinson

Organisation: NHS and Microsoft

Technologies Used: Python, TensorFlow,
PostgreSQL, Flask, Node.js, Azure

Project Keywords: Healthcare, Machine Learning
Abstract: A generalised system to allow the
modelling of any emergency department within an
evaluation framework. A model can be written in
Python, where once uploaded, it will be run against
historical patient data to gain a score for its particular
metric. The system automatically manages and

scales models while providing a simple Python
object interface to patient data. One of the provided
models is a machine learning algorithm of emergency
department admissions, with improved accuracy
over the current admission prediction system. The
framework will include a graphical user interface for
interacting with the models and a RESTful API to
retrieve and request data.

UCL Supervisor(s): Dr Dean Mohamedally

How might we use wearables to improve
resource allocation in the modern
workplace?

Authors: Valentin Gorbunov, Yuxuan Liao, Yusen Li
Partners: Fergus Kidd, Chris Lloyd-Jones
Organisation: Avanade

Technologies Used: JavaScript, jQuery, HTML,
CSS, Tizen Advanced Ul Framework’ (TAU), Azure,
Cosmos DB, MapBox, Leaflet, ‘Quantum GIS’ (QGIS),
Raspberry Pi 3

Project Keywords: Internet of Things (loT),
Wearable, ‘Geographic Information Systems’ (GIS),
‘Spatial Analysis’, Georeferencing

Abstract: The Emerging Technology team at
Avanade pushes the limits of technologies to help
clients obtain a competitive edge through applied
research. To this end, Avanade has partnered

with UCL to undertake a project investigating how
wearables may be used to better manage employee
fatigue. Fatigue resulting from over-focusing on a
task and excessive amounts of time spent searching
through directories to find places leads to a decline
in performance. Workplace Guru is a fatigue
management app that integrates optimized indoor/
outdoor directions to spaces in the workplace with
time tracking software, that tracks how users allocate
their time around the workplace and notifies them
when excessive amounts of time have been spent

in a place. Should the project be a success it would
facilitate increased employee productivity by reducing
transit times, improving employee wellbeing as a
result of better time management and optimizing the
onboarding process.

UCL Supervisor(s): Dr Dean Mohamedally

Basic Colour Ground-Truthing Tool

Technologies Used: Python

Project Keywords: Colour vision

Abstract: A tool or software is developed for the
user to accurately mark the basic colour of each pixel
or region of an image based on existing data. The tool

or software reads the provided image and labels the
basic colour of each pixel or region based on built-in
algorithms, data or models. Users can mark, modify
and save the data as ground truth easily.

UCL Supervisor(s): Prof Lewis Griffin

Food Intelligence Services

Authors: Samuel Emilolorun, Kaan Turan, Mukilan
Bakeerathan

Partners: Richard Watkins and James Smyth
Organisation: Ocado

Technologies Used: TensorFlow, Keras, scikit-learn
(sklearn), Natural Language Toolkit (NLTK), Gensim
Project Keywords: Machine Learning

Abstract: We were tasked with designing, testing,
and evaluating models for producing recipe
Embeddings in order to predict and recommend
ingredients the user may want in real-time, ultimately
easing the user experience. It's a research project
mainly aimed at finding the best methods for
producing meaningful low dimensional recipe
Embeddings that can be used in Neural Networks
used to create food recommender systems.

UCL Supervisor(s): Dr Yun Fu, Dr Dean
Mohamedally, Dr Graham Roberts

GetMyPolicy - Transforming Service Use
in hospital interactions using Chatbot

Authors: Rakshita Kumar, Rafay Mahmood Siddiqui,
Chris Tan

Partners: Sally Atkinson

Organisation: NHS England, Microsoft
Technologies Used: C#, Microsoft Bot Framework,
Azure Databricks, Microsoft Azure Cognitive Services,
Azure SQL Database, Language Understanding
(LUIS), Bidirectional Encoder Representations from
Transformers (BERT), PolyAl

Project Keywords: Chatbot, Healthcare, Deep
Learning, Natural Language Processing (NLP), NLP
Transformers, Learnt Embeddings

Abstract: Searching through Hospital Policies

for crucial information is a common task health
professional carry out daily. With the help of the
Microsoft Bot Framework and Azure Cognitive
Services, we aim to create a Chatbot that makes the
process of searching these key documents more
effortless and efficient. After entering queries our bot
communicates with an SQL database to show users
a preview of relevant sections in the documents,
ensuring the user downloads only pertinent
documents. Beyond the initial task of searching,
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we also provide additional features such as viewing
the popular policies and a feedback system. In the
case of supporting a larger number of documents
(>10,000), we have also developed a Second Bot
that carries out searches using Azure Databricks

— a technology that handles large databases of
documents more efficiently. Concurrently, we worked
on an experimental fork of the project applying BERT
and sentence embedding models to test the efficacy
of deep learning to this task.

YouTube Link: https://youtu.be/6cOQ8NTUTNA
Repository: https:/github.com/Reton2/DocBotNHS.
git

(will be made public when done)

UCL Supervisor(s): Dr Graham Roberts, Dr Yun Fu,
Dr Dean Mohamedally

Orthopaedic PROMS (Patient-record
outcome measures) visualisation based
on openEHR standards.

Authors: Charlie Cowan, Haze Al-Johary,
Menghang Hao

Partners: lan McNicoll

Organisation: Apperta Foundation
Technologies Used: React, Node.js, MongoDB,
openEHR standard

Project Keywords: Healthcare, Visualisation
Abstract: There is a lack of open source, easy to
use Patient Recorded Outcome Measures (PROMS)
visualisation and collection software. Our project is
an open platform web app that visualises patients’
progress. This will aid doctors and public health
professionals in understanding the recovery of
patients, and also aid patients in understanding
their own recovery. The system is built as modules
that can be adapted for other applications (e.g.,
the graphs, the survey pulled in from operational
templates, etc.).

Repository: https:/github.com/ihaze111/
orthoPROMS/

UCL Supervisor(s): Robert White (for the first term:
Kehinde Owoeye)


http://Node.js
https://youtu.be/6cOQ8NTu1nA
https://github.com/Reton2/DocBotNHS.git
https://github.com/Reton2/DocBotNHS.git
http://Node.js
https://github.com/ihaze111/orthoPROMS/
https://github.com/ihaze111/orthoPROMS/
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Figure 1. Drawing
Mechanism

Avant-Garde - hands-free painting

application

About Us

We are a team of Computer Science
students from University College London:
Choi Lam Wong, Eduardo Battistini

and Nian Ran. Each of us took different
responsibilities during the development
process of Avant-Garde. Eduardo

was the team leader, he managed the
team’s workflow by delegating tasks,

and developed the front-end of the
project. Choi focused on implementing
the back-end features of the project and
quality assurance. Nian assisted Choi
and Eduardo in various development and
research tasks.

Our Team

Eduardo Battistini, Choi Lam Wong,
Nian Ran

Our Project

Avant-Garde’s mission is to open a new
channel for the disabled to express
themselves and create. Neuromuscular
diseases can be isolating, as they profoundly
limit one’s ability to communicate. Avant-
Garde is a hands-free painting application,

and our hope is that it will act as a bridge
between the capable minds of its users
and the ideas and feelings they may wish to
express through colour and abstract forms.

Eye-trackers are input devices that
determine which point on the screen users
are looking at, enabling human-computer
interaction without having to move the
body. Microsoft’s Enable team, our
partner, aims to improve the lives of people
with disabilities by using eye tracking
technology. Patients with Amyotrophic
Lateral Sclerosis (ALS) are usually unable
to move their limbs, however, their ability to
move their eyes is often unaffected.

The application includes an intuitive
drawing mechanism centred around the
eyes’ natural behaviour. It is complemented
by a variety of personalisation options,
such as 115+ accessible colours, multiple
brush types, and custom mandala styles.
The application’s fundamental goal is to be
Eye-Tracking oriented. As such, the Ul was
designed with a user-centred approach, to
ensure features can be accessed with little
effort, further elevating the user experience.

Challenges

As part of the requirements, the application
was to be developed with on the Universal
Windows Platform (UWP) in order to be
published on Windows Store. However, none
of our team had any previous experience with
UWP development, which utilizes C# and
XAML. The project truly served as a learning
experience in this respect.

In addition, eye-trackers are a very limiting
input device, compared to a mouse.

The mouse’s success as an interaction
mechanism can be attributed to its
effective imitation of human behaviours
that are instinctively understood, such as
pointing and dragging. However, the eye
is naturally an input mechanism used to

Figure 2. Avant-Garde Ul

absorb visual information, not to communicate. For
this reason, utilising deliberate eye movements to
control a system may not come naturally to most
people, and required practice and a clever interaction
mechanism. Furthermore, eye-trackers are inherently
less accurate, which required further considerations
regarding human-computer interaction.

Finally, the APIs provided by Microsoft for eye-tracking
did not cover all of the functionalities we needed for
the application. Thus, we had to make our own AP for
interactions between Ink Canvases (which are used to
create drawings) and eye-trackers.

Design and Implementation

Seeing as the main output of Avant-Garde is visual
art, careful considerations were made to ensure
users can seamlessly switch between utilising their
eyes to view and work on their creations. For this
reason, switching between drawing and viewing
modes has been made easily available, at the

click of a play button on the bottom right of the
screen. In addition, the buttons in our applications
are designed to be bigger than those in common
applications to compensate for the inaccuracy of
eye-trackers. In the main Ul, buttons are made see-
through, so as to maximise the screen real-estate,
whilst remaining accessible.

Figure 3. Colour Manager System
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Engineering a drawing mechanism that utilises

the eyes’ instinctive behaviours to create smooth,
deliberate strokes was the fundamental challenge
determined Avant-Garde’s usability. Since the eye
naturally alternates between saccades and fixations,
tracing the gaze’s path is not an effective way of
drawing. Thus, the drawing mechanism is designed
so that the user can create curves from a straight
line by moving set control points. The underlying
mechanism is based on Bezier curves.

In addition, the application employs a colour picking
system that allows for extensive personalisation

of each design. Users can select from 13 different
colour profiles and modify their brightness and
opacity as they please, in a way that feels natural for
use with eye-tracking.

Results

The resulting application can be easily used with an
eye-tracker, and enables the creation of interesting
and exciting designs with very little effort. Several
supporting features were also implemented such
as a tutorial, saving and loading, undo/redo, and

an animated playback of the mandala creation. At
the time of writing this, the team intends to continue
working on Avant-Garde until it is polished and
stable enough to be deployed onto the Windows
Store. Our project will use an MIT License and the
link to our GitHub repository is below:

https://github.com/astromarx/avantgarde

Final Thoughts

It was a really great experience working with the
prilliant people from Microsoft’s Enable Team. A lot
of support was provided during the development.
Specialists in UWP development and members of
the Motor Neuron Disease Association were invited
to speak with us, and share their opinion about our
application, which was an incredible opportunity.

All of us learnt a lot from this project. We sharpened
our C# / UWP development skills and learned how to
manage an industry-scale project. We really enjoyed
the opportunity to work with the Enable Team!

B Microsoft


https://github.com/astromarx/avantgarde
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IHE Course Decision Tool

Authors: Sami Al Alawi, Zekun Yang, Mate Barbarics
Partners: Prof Ann Blandford

Organisation: UCL IHE

Technologies Used: React, Fast API, Docker,
Python, MySQL, Azure, Kubernetes

Project Keywords: Decision tool, algorithms, web
scraping, AP

Abstract: The issue we are trying to solve is that
many prospective students are unsure of what
course to select within the Institute of Healthcare
Engineering, due to course names sounding
superficially similar, as well as having a lot of content
overlap between them. Our solution is to create

a course decision tool in the form of a website in
order to help students choose the best course for
them. This should help improve student satisfaction
and help the IHE, as the tool could help reduce the
amount of course switching once students have
already enrolled. To achieve this, we have gathered
information using interviews and web scrapers, built
our own database and API, and a React front end to
display the tool.

UCL Supervisor(s): Dr Dean Mohamedally

Speech Emotion Recognition: Current
practices and real-time applicability

Authors: Bilal Ahmed Tarig, Wenhua Wei, Bang Ma
Partners: George Kirkos, Dr Andreas Lanitis, Harris
Partaourides

Organisation: Research Centre on Interactive
Media, Smart Systems and Emerging Technologies,
(RISE) — http://www.rise.org.cy/en-gb/
Technologies Used: C#, Python, Django, REST,
JavaScript, React, Redux, PostgreSQL, Azure
Functions, Azure Blob Storage, Azure Storage
Queue, Azure Web Apps, TensorFlow, Keras
Project Keywords: Machine Learning and Al, Data
Science, Speech Processing

Abstract: Our aim is to research the viability and
the current state-of-the-art approaches to real-time
speech emotion recognition. We are also tasked
with using these approaches to create a service for
call centre managers to evaluate and improve the
performance of call centre agents. We are developing
a web platform that allows managers to upload call
recordings to the system for analysis and aggregating
the results of the analysis to provide insights into the
performance of individuals in the call centre.

UCL Supervisor(s): Dr Dean Mohamedally

Bypassing Antivirus

Authors: Duncan Rowe

Partners: UCL

Technologies Used: C#, Virtual Machines, Antivirus
software

Project Keywords: Antivirus, bypass, security,
malware

Abstract: My project consists of creating custom
malware in C# and running them under different
Antivirus (AV) programs in order to bypass their
detection. The goal is to determine which detection
techniques each AV program uses and map out its
capabilities. The malware | am creating uses the
same basic injection technique of injecting shellcode
into a program and then executing the shellcode but
varies in its payload. | created two main payloads,
one spawns the calculator app (replicated malware
spawning another program) and another creates a
reverse shell (replicating an attacker gaining a shell).
| also run an XOR encrypted version of my payloads
to test for signature detections. After running these
different payloads, injecting them into another
program (notepad) or itself, | have found that most
antivirus programs can be bypassed using these
simple techniques and have been able to map out
some of their capabilities.

Repository: https:/github.com/SouthCoded/
malware

UCL Supervisor(s): Dr Enrico Mariconti

Public Led Health Intelligence -
Carer Android Application

Authors: Swechha Kansakar, Siwat
Chairattanamanokorn, Derrick Macakiage
Partners: Joseph Connor

Organisation: HLP, CarefulAl

Technologies Used: Android Studio, Java, Node.js,
Express, MySQL

Project Keywords: Healthcare

Abstract: We have created an Android application
for carers that passively monitors pedometer data
(number of steps taken) and telecommunication
usage (calls and text messages made), to generate
a weekly wellbeing score based on regional targets.
Our app monitors 2 out of the 5 ways of wellbeing,
Connect and Be Active, to understand the link
between these steps and the wellbeing of a carer
over a period of weeks. The data collected can be
shared with trusted contacts as graphs and JSON.
If a user’s targets have not been met, the app will

nudge them to schedule activities with a member

of their care network. With permission, data in

the form of local differential data is sent to persist

in a nationwide database to inform public health
advocates about user trends. This is visualised as an
Outbound Postcode Map Visualisation.

UCL Supervisor(s): Dr Graham Roberts, Dr Dean
Mohamedally

User Modelling System with Machine
Learning for News Reading Application
Habito

Authors: Chaojie Ling

Technologies Used: Python, scikit-learn, Web
Scraper

Project Keywords: Machine learning, Data mining,
Active learning

Abstract: Build a user modeling system using
machine learning to support an adaptive interface
on a news reading application, Habito. It aims to
recognize user behaviour patterns by observing the
user log data (e.g., scrolling activity data, reading
duration), and then perform interface adaptation
according to a different tribe of users.

UCL Supervisor(s): Dr John Dowell

TA Hours Management System

Authors: Yifan Lou, Wengi Su, Maciej Sobieraj
Partners: Dr Tobias Ritschel

Technologies Used: JavaScript, Node.js, Azure
Project Keywords: Management

Abstract: The projects aim is to optimise the way

Teaching Assistants work hours are managed at UCL.

The proposed web application will help the systems
administrator allocate Teaching Assistants to various
Modules and control the overall TA hour budget. The
system shall allow the Administrator and Module
Leaders to log in and view the current staff allocation
state.

UCL Supervisor(s): Dr Yun Fu

Eyes First Games for People Severely
Affected by Disabling Conditions (e.g.,
ALS, Spinal Cord Injury)

Authors: Nayana Dasgupta, Farhan Mahmood,
Guide Limjumroonrat

Partners: Jarnail Chudge, Ann Paradiso
Organisation: Microsoft

Technologies Used: Unity, C#

Project Keywords: Game Development,
Accessibility, Eye Tracking
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Abstract: Our aim was to produce a rich and unique
eye-tracking game for individuals affected by severely
disabling conditions. People with severely disabling
conditions often retain good control of their eyes
however, there is a lack of applications and games
that are designed for and fully support the use of
eye-tracking. Using Unity, we created ‘Of Mice and
Messages’ — a fun and unique pipe-based puzzle
game where users read messages in an overarching
storyline by moving and rotating pipes to direct the
flow of water from a starting mail pipe to a finishing
mail pipe. The game was designed for use with an
eye tracker from the outset, with support for dwell-
time based activation and follows best practices for
eye-tracking interaction design. We have also created
an Eye Tracking 2D package, to assist future Unity
developers in creating 2D eye-tracking games.
YouTube Link: https://youtu.be/FtValgAGVho
Repository: Go to Windows Store and search “Of
Mice and Messages”

UCL Supervisor(s): Dr Dean Mohamedally

Safe Browsing Box: A tangible tool to help
users protect their data privacy

Authors: Lucy Walsh

Technologies Used: JavaScript, Node.js, Arduino
Project Keywords: Human Computer Interaction
(HCI), Security, Data Privacy

Abstract: Users are more concerned about data
privacy than ever, but sites are not transparent about
the way they collect and use our data, and privacy
policies are too long and difficult to read. The Safe
Browsing Box takes the burden away from the
user by automatically alerting them to data privacy
malpractices as they browse. Alerts are generated
by the Safe Browsing browser extension, which
locates the privacy policy and extracts the data
collection practices of the current site. Users can
personalise which malpractices they are notified

of and how — alerts are delivered physically via a
physical cube, which can light up, make sounds,

or spin a fan depending on user settings. This
physical representation of a notification aims to
engage user attention more than digital notifications
and encourage users to change their behaviour
and protect their privacy. To this end, users receive
tailored security education within the browser
extension and advice on specific ways they can
protect their privacy online.

UCL Supervisor(s): Prof Yvonne Rogers


http://www.rise.org.cy/en-gb/
https://github.com/SouthCoded/malware
https://github.com/SouthCoded/malware
http://Node.js
http://Node.js
https://youtu.be/FtVaTgAGVho
http://Node.js
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Towards a Credit System for the Internet

Authors: Nadim Edde Gomez

Technologies Used: Mininet, Ryu, OpenFlow
Project Keywords: Networking, Security, Software
Defined Networks

Abstract: The internet started with institutions that
trusted each other and as such was not built with
security in mind. This allows for many attack vectors
and makes it difficult to trust whatever information
you receive over a link. There are certain technologies
such as firewalls and intrusion detection systems (IDS)
that allow for filtering at ingress points of a network.
However, they often have to be manually reconfigured
and individually maintained. Software-defined
networking (SDN) is a recent paradigm that allows for
on-demand programmability of the control plane of

a network. With this, it is possible to change the way
a network operates through software. This project
looks at using SDNs to recreate the idea of trust that
was present at the start of the internet. The main idea
is that tokens can be used as a currency for using the
network. The SDN can keep track of tokens on a per-
host basis which will help keep track of the activity
that goes on within the network. Credits are changed
in a way that suspicious activity depletes them.

This allows the network to flag certain hosts and
perform checks to see if the host is acting maliciously.
Ultimately, the aim is to be able to aggregate a credit
score for a network and share it with neighbours so
that it becomes easier to trust traffic coming from
networks that have a good credit score.

UCL Supervisor(s): Dr Stefano Vissicchio

Chatbot For Medical Development

Authors: Adnan Ahmad, Rajesh Goyal

Partners: Dr Pritesh Mistry, Dr Dean Mohamedally
Organisation: Royal College of General Practitioners
(RCGP)

Technologies Used: C#, Azure, Python, Microsoft
Bot Framework, Language Understanding (LUIS)
Project Keywords: Healthcare, Chatbot, Machine
Learning (ML)

Abstract: Every year, entrepreneurs in the UK are
discouraged from investing in their ideas in the
medical sector, because of a lack of information
available on projects already under development.
This information, if it does exist, is hard to find and
often the opportunity cost of searching for it puts off
investors completely. Our solution is to collate all this
information into a single database and provide an
intuitive chatbot interface for investors to query it with,

helping them to find a gap in the market or build upon
an existing idea in development.

Repository: https:/github.com/addybongo/Projects-
Chatbot

ANCSSC Mapping Tool

Authors: Afig Bin Samsudin, Yangtao Ge, Ruairidh
Williamson

Partners: Matthew Fallon

Organisation: Alliance of NGOs and CSOs for
South-South Cooperation (ANCSSC)
Technologies Used: Java Spring Boot, MySQL,
JavaScript, React, Chart.js, Azure, Mapbox
Project Keywords: Non-profit, Data Visualisations
Abstract: The project is designing a Visual
Mapping Tool for the ANCSSC. The tool will use

IATI data which could then be replaced later with
the ANCSSC’s member’s data. When the tool uses
International Aid Transparency Initiative (IATI) data, it
could be used by NGOs and CSOs to understand
the types of projects, donors and locations. They
could use this tool to understand the data and create
strategies to maximise their impact. CSOs and NGOs
often do not have enough time or resources to do
fundraising research. Data licensing also needs to
be taken into account, most of the IATI data is open
to use and modify, however some do not so the tool
could keep track of this.

YouTube Link: https://www.youtube.com/
watch?v=icMEV6Izz94

Repository: https:/github.com/UCL-COMP0016-
Team37

Meaningful Conversation Tagging

Authors: Vincent Leong, Ali Ghariani, Tiancheng
Jiang

Partners: Joseph Connor

Organisation: CarefulAl

Technologies Used: Node.js, Electron, IBM Watson
Project Keywords: Healthcare, Speech to Text
Abstract: In many fields of healthcare, transferring
conversations between individuals into data could be
very useful. Looking at the resulting database record,
we could analyse the conversation for different
purposes such as saying if the conversation is good
or bad. Speeding up the transfer from audio to data
could make a huge impact on the health system.

Avant-Garde

Authors: Eduardo Battistini, Choi Lam Wong, Nian
Ran

Partners: Jarnail Chudge, Ann Paradiso
Organisation: Microsoft

Technologies Used: Universal Windows Platform
(UWP), C#, Extensible Application Markup Language
(XAML), Tobii EyeTracker 4C

Project Keywords: Accessible Technology, Human
Computer Interaction (HCI), Motor Neuron Diseases,
Eye Tracking

Abstract: Avant-Garde is a hands-free painting
application that enables users to create free
compositions or mandalas, utilising eye-tracking
technology as the unique source of input. It aims

to open new creative channels through uplifting,
visual experiences for users with limited movements,
such as patients with motor-neuron diseases.
Implementing an intuitive drawing mechanism and

a user interface carefully tailored for eye-tracking,
Avant-Garde allows for the smooth creation of
designs that are intricate and exciting.

Repository: https:/github.com/astromarx/
avantgarde

Periodontal Diagnosis Tool

Authors: Joshua David Pimm, Dantong Tu, Jinxiu
Xiao

Partners: Dr Federico Moreno & Anastasiya Orishko
Organisation: Eastman Dental Institute
Technologies Used: HTML, JavaScript

Project Keywords: Healthcare

Abstract: Periodontitis is a common condition
affecting an estimated 45% of the UK adult population
(Adult Dental Health Survey, 2009). Globally,
periodontitis has significant health, social-economic,
and a financial burden (Tonetti et al, 2017). In 2018,
a new classification was released by the American
Academy of Periodontology and the European
Federation of Periodontology. This classification
involves many parameters and was implemented in
the UK using a simplified staging definition. The goal
of this project is to provide an easy way for dental
practitioners & periodontal specialists to obtain
accurate diagnoses by creating a web application
that will present the practitioner with a series of
questions where clinical information can be entered.
This questionnaire will present the practitioner with
the correct diagnoses for the entered information
using the new classification.

UCL Supervisor(s): Dr Yun Fu
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Using Deep Learning to Solve Inverse
Problems in Medical Imaging

Authors: Adam Peace, Ayushmaan Seth, Shun
Shao, Kailun Shen, Sidak Pasricha

Partners: UCL Centre for Medical Image Computing
Technologies Used: TensorFlow, Keras, Astra
Toolbox

Project Keywords: Medical Imaging, Deep
Learning, Healthcare, Machine Learning

Abstract: Increasingly in medical imaging has
emerged an issue surrounding the reconstruction of
noisy images from raw scan data. Where the forward
problem is the generation of raw measurement data
from a ground truth image, the inverse problem

is the reconstruction of those images from that

data. In most cases with medical imaging, classical
mathematical transforms work well for recovering
images from clean measurement data. Unfortunately,
this causes an increase in the exposure of patients to
radioactive substances and makes medical imaging
prohibitively expensive for developing countries. In
our project, we aim to show that, by using a cascade
of deep neural networks, it is possible to reconstruct
usable images from noisy and under-sampled scan
data to enable the introduction of ceaper and safer
scan technology.

Repository: https:/github.com/adamnpeace/dlip
UCL Supervisor(s): Prof Simon Arridge

Blue - A Virtual Lab Assistant

Authors: Joanne Wong, Rikaz Rameez

Partners: Praveen Selvaraj

Organisation: NTT Data UK

Technologies Used: C#, Python, Azure, C++, Unity,
Alexa Voice Service, FastAPI, Alexa Skills Kit

Project Keywords: Natural Language Processing
(NLP), Internet of Things (loT), Machine Learning, 3D
Modelling

Abstract: Our project is to build a lab assistant

for visitors and lab users. The assistant should

be able to carry out a natural conversation with
users, communicate with loT devices and display
information about the company in the form of speech
or video. The assistant should have a 3D avatar

with natural animations and a face-tracking feature
to constantly face the user. Using Amazon’s Alexa
which has advanced NLP capabilities and loT device
connectivity as our backend. Our solution was to
build on top of Alexa’s existing functionalities by
adding customized skills using Alexa Skills. Frontend-


http://Chart.js
https://www.youtube.com/watch?v=icMEV6lzz94
https://www.youtube.com/watch?v=icMEV6lzz94
https://github.com/UCL-COMP0016-Team37
https://github.com/UCL-COMP0016-Team37
http://Node.js
https://github.com/astromarx/avantgarde
https://github.com/astromarx/avantgarde
https://github.com/adamnpeace/dlip
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wise, we have a 3D-humanoid model, with natural
animations and face-tracking functionalities using

a camera. The backend utilizes the Alexa voice
service SDK to run Alexa (along with skills) locally on
a machine and utilizes a custom keyword detection
engine. Using a web socket, real-time communication

between the frontend and the backend is established.

UCL Supervisor(s): Dr Graham Roberts

Automatic rearrangement of organ music

Authors: Weixi Zhang

Technologies Used: Java

Project Keywords: Computer Music, Music
Information Retrieval

Abstract: This project aims to build a tool that takes
a MIDI representation of a piece of organ music and
reduces the number of pedal notes (notes to be
played with foot), while maintaining the “musicality”
(i.e., how the music sounds).

UCL Supervisor(s): Dr Nicolas Gold

ArchilLen

Authors: Yi Luk Goh, Steve Lim Zi Lian, Ben Ismaili
Partners: Fergus E. Kidd, Chris Lloyd-Jones
Organisation: Avanade

Technologies Used: C#, Unity, Nethereum, Azure
Blockchain Service, Azure Blob Storage, Solidity,
Ethereum, Truffle, React, Node.js, MetaMask, Infura
Project Keywords: Blockchain, Architecture,
Augmented Reality (AR)

Abstract: Recordkeeping in the construction
industry could vary depending on the project and
client. This could result in a huge paper trail as well
as accountability and transparency issues. Our
project aims to solve this problem by providing a
central authoritative source of information, which will
increase: 1. The transparency and the accountability
of the parties involved; 2. Allowing us to link digital
models to real-world items; 3. Reduce the paper
trail in the industry. We achieve this through the
immutability and authoritative storage offered by
blockchain. Our research has found that the current
market offers database management software for
record-keeping. However, our project allows for
immutability and the ability to visualise the AR model
of the construction. An example of where our project
would have been useful is the Grenfell Tower incident.
Where there were lots of accountability issues, and
people did not know who to blame.

UCL Supervisor(s): Haaroon Yousaf

Intel Holowindow

Authors: Joel Morgan, Sibghah Khan

Partners: Great Ormand Street Hospital (GOSH),
Intel

Organisation: GOSH, Intel

Technologies Used: C#, Unity, DICOM, CT Scan
Project Keywords: Healthcare, Data Visualisation,
3D Modelling

Abstract: The aim is to develop a bedside over-the-
body viewing window that renders 3D holograms
as a holographic registration overlay to the patient.
Traditional 2D imaging limits the ability to manipulate
and interact with the imaging data. Review of this
data usually takes place away from the patient
bedside. IXN-DRIVE are looking to develop an early-
stage prototype of a bedside 3D image generator to
efficiently render DICOM imaging data into high-
quality holograms that can be used to educate and
interact with patients and a wider healthcare team
at the patient’s bedside. The project will explore
DICOM formats for CT scan, MRI and Ultrasound,
and examine both skeletal registrations as well as soft
tissue muscle and internal organs registration.

Examining the predictive power of a
company’s MD&A on its subsequent stock
returns

(Provisional)

Authors: Eric Chamoun, Prof Philip Treleaven, Denis
de Montigny

Technologies Used: Python, Keras, TensorFlow,
GloVe, Pandas

Project Keywords: Financial Machine Learning
Abstract: This project investigates the application

of Natural Language Processing and Machine
Learning techniques to discover the impact of the
Management discussion and analysis (MD&A) section
of the corporate quarterly reports (10-Qs) on the
company’s stock prices in the short and long terms.
The MD&A is a crucial component of the quarterly
reports in which the management presents all the
critical information about the current operations,
capital and liquidity and outlines the future goals and
approaches to new projects. Its importance stems
from the possibility to analyse the company’s financial
fundamentals and management performance.
Therefore, very often, reviewing a company’s MD&A
is key for potential investors when they are making
the decision of whether to invest or not in a company.

Our study focuses on building a system for automatic
retrieval and analysis of these MD&As sections which
are followed by a tone and sentiment analysis that is
fed into a Neural Network to examine the predictive
power of the companies’ 10-Qs on its short- and
long-term stock prices.

UCL Supervisor(s): Prof Treleaven

Assisted Living VR

Authors: Eunice Chandra, Chi Xue, Se Jin Park
Partners: John McNamara

Organisation: IBM

Technologies Used: Oculus, IBM Watson, Unity,
Photon

Project Keywords: Virtual Reality (VR)

Abstract: This project is aimed to simulate soothing
VR scenes where users can connect to their family
members and friends without having to physically
move locations. This will aid with potential loneliness
and isolation arising from separation.

UCL Supervisor(s): Dr Dean Mohamedally

Open Banking Data Analytics

Authors: Yuheng Wang, Raghib Mirza, Lib Kai Pneh
Partners: Jannen Vamadeva, Praveen Selvaragj
Organisation: NTT Data

Technologies Used: Azure, MarkLogic, Python,
Django

Project Keywords: Open Banking, Data
Management, NoSQL Database, Natural Language
Processing

Abstract: We were tasked to produce an Open
Banking Web App. It reads data from Open Banking
API and stores processed data in NoSQL database
for faster data extraction. This app allows users to
connect multiple bank accounts including current
accounts and credit cards and view their financial
data with ease. It also seeks to provide deeper
insights into the user’s finances and visualisations for
easier interpretation of data. With these insights, the
app will also give some tips on saving money.
YouTube Link: http:/students.cs.ucl.ac.uk/2019/
group45/

UCL Supervisor(s): Dr Dean Mohamedally
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Understanding public perceptions and
attitudes on disability and disabled people
on Twitter

Authors: Kyla Krizia Marcella Aguillo
Technologies Used: Python, Twitter API, Tableau,
Gephi

Project Keywords: Healthcare, Social Media
Analytics

Abstract: Negative attitude towards disability is
one of the most significant barriers to participation
and inclusion that prevents disabled people from
living a full life. Hence, this project aims to investigate
society’s current views on disability by exploring

the usage of the terms ‘disability’ and ‘disabled’ on
social media — particularly, Twitter. By comparing
the attitudes present in a developed country and

in a developing country, this project also intends to
determine how social-economic factors affect public
perceptions. In this work, a software tool for collecting
and analysing Twitter data was developed. The data
collected was then analysed and used to come up
with a conclusion to suggest reasons for prominent
trends and to propose actions that can be taken.
UCL Supervisor(s): Dafne Zuleima, Morgado
Ramirez

Virtual Reality Meeting Environment

Authors: Jieyou Xu, Yingming Luo, Wenxin Wang
Partners: John McNamara

Organisation: IBM

Technologies Used: C#, Unity, Rust (Actix Web,
SerDe, PostgreSQL), JavaScript

Project Keywords: Virtual Reality (VR)
Abstract: Users are dissatisfied with existing VR
Meeting platforms due to lack of engagement,
participation, and unreliable cameras. We devise a
VR meeting platform emulating a physical meeting
environment supporting real-time rendering and
communication, allowing participants to see

the presenter as well as each other. We target
inexpensive VR equipment for inclusiveness.
YouTube Link: https://www.youtube.com/
watch?v=ZuGPT-KGMBQ

Repository: https:/github.com/jieyouxu/VRME-
Server-Rust
https://github.com/zcabwxw/loginPage
https://github.com/1109LLL/Meeting_model

UCL Supervisor(s): Dr Graham Roberts


http://Node.js
http://students.cs.ucl.ac.uk/2019/group45/
http://students.cs.ucl.ac.uk/2019/group45/
https://www.youtube.com/watch?v=ZuGPT-KGMBQ
https://www.youtube.com/watch?v=ZuGPT-KGMBQ
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A cloud solution for analysing patterns in
NGO projects

Authors: Rachel Mattoo, Yansong Liu, Mark Anson
Partners: Dr Husna Ahmad, Dr Hana Al Banna, Ines
Belliard

Organisation: Alliance of NGOs and CSOs for
South-South Cooperation (ANCSSC)
Technologies Used: Python, Azure, Microsoft
Cognitive Services, Computer Vision API, Albert
Project Keywords: United Nations, Sustainable
Development Goals, Machine Learning, Natural
Language Processing (NLP)

Abstract: The aim of our project is to build a
database based on annual NGO reports. This
involves data extraction from PDFs, which are in an
image format, and storing this data in a database
hosted on the Azure Cloud. This project is the first
step towards synthetic data generation in the future,
to produce a general model which can be used to
meet the UN’s sustainable development goals. As
part of our project, we are also collaborating with a
master’s year team, who are developing a web app
for the ANCSSC, by creating a backend in Azure to
store their data. This database is a first step towards
providing actionable data and predictions to the
ANCSSC regarding the progress and efficiency of
NGOs operating in the south.

Repository: https:/github.com/LiuYYSS/
reportQuery.git

UCL Supervisor(s): Dr Dean Mohamedally, Sheena
Visram

Mobility, Hearing & Vision Impairments
Assessment Tool

Authors: Nadhirah Rafidz, Jingting Yan, Tianyi Wang
Partners: Dr Cathy Holloway, Dorothy Boggs
Organisation: Global Disability Innovation Hub,
London School of Hygiene and Tropical Medicine
Technologies Used: Python, Java, Django, Android
Studio, MySQL, SQLite, Azure

Project Keywords: Healthcare, Web Development,
Android Development, Databases, Data Analysis,
User-Centred Design

Abstract: Our project consists of an Android mobile
app and a website. Our mobile app allows medical
officers to assess a participant’s mobility, hearing
and vision impairment and update the participant’s
assessment status in real-time. It can work offline and
connect to our website server when the Internet is

available to upload and download participants’ data.
The participant responses are then visualised by our
project’s website. The website also has supporting
features such as a questionnaire builder, a dashboard
showing a registered participant’s assessment
status and administration. We utilised Django’s
Authentication System to control the access rights
and the system’s MySQL Database is served on an
Azure Server to securely store the collected data on
the cloud. The goal of this project is to accelerate
medical diagnoses and innovation by helping both
the medical professionals and healthcare officials
conduct their assessments and research in a more
convenient, efficient and automated way.
Repository: GitHub link for the website: https:/
github.com/nadhirahrafidz/System-Engineering-
Website.qgit

GitHub link for the mobile app: https:/github.com/
JingtingYan/Mobile-App.git

UCL Supervisor(s): Dr Dean Mohamedally, Dr
Graham Roberts, Dr Yun Fu, Dr Chris Evans

CarerCare - Data Anonymisation with iOS

Authors: Xiaofeng Paul Lin, Lishen Chen, Karunya
Selvaratnam

Partners: Joseph Connor

Organisation: CarefulAl

Technologies Used: Swift, Xcode, Mac, iPhone,
Linode Server

Project Keywords: Healthcare, Mobile App
Abstract: Currently in the UK, one in ten people
are carers, a number that is on the rise. Three in
five people will be carers at some point in their
lives. Unfortunately, as carers, it is easy to neglect
to spend the time and energy to connect with their
core social network or engage in the minimum
recommended physical activity to support their
mental wellbeing. They need a support system that
not only helps them but also provides an easy way
to re-engage with their core social network and

live an active life. That’s where CarerCare can help.
This will actively encourage them to engage with 2
of the NHS’s 5 Ways to Mental Wellbeing. With the
carer’s permission, this app can also anonymize
their wellbeing with Local Differential Privacy and use
the data to better inform the NHS about the general
wellbeing of the different Postcode map areas in the
UK.

YouTube Link: Quick App Demo — CarerCare:
https://youtu.be/bdgd4X_tMjo

Prototype 1 — client video: https:/youtu.be/
vWhBNNnULRtU

Repository: https:/github.com/Paul11100/AlertApp
UCL Supervisor(s): Dr Dean Mohamedally, Dr Yun
Fu, Dr Graham Roberts

Avant-garde

Authors: Choi Lam Wong, Eduardo Battistini, Nian
Ran

Partners: Ann Paradiso, Jarnail Chudge
Organisation: Microsoft

Technologies Used: C#, Extensible Application
Markup Language (XAML)

Project Keywords: Eye-Tracking

Abstract: Avant-garde is a painting application that
uses an eye-tracker as an input device. User can
easily create interesting patterns using an eye-tracker.
On top of that, other supporting functions such as
save, load, undo and redo are also implemented
YouTube Link: https://www.youtube.com/
watch?v=4rkJjng9oB8&feature=emb_title
Repository: https:/github.com/astromarx/
avantgarde

UCL Supervisor(s): Dr Dean Mohamedally

AMS Dance Competition (Phase 1)

Authors: Muna Aghamelu, James Zhong, John
Backwell

Partners: Adrian Persad

Organisation: Arthur Murray Dance Studios
Technologies Used: C#, Azure, Unity

Project Keywords: Algorithms, Unity, Web
Application, Software Development

Abstract: It is difficult to identify the hardware and
spatial requirements and limitations of rigging a space
with suitable sensors. With the goal of creating a
fully 3D rendering of multiple participants dancing

at once and will support playback from every angle.
The system should be fair and reliable and ideally,
support partner-based dancing. Our solution is a
web application, made with Unity, that takes skeletal
data recorded using a Kinect V2 Depth Sensor and
produces a 3D rendering that can be viewed and
playback from multiple angles. We have also moved
onto phase 2 which involves algorithmic comparisons
and working out ways to produce a likeness score
between an ‘ideal’ dance and a recorded dance.
Repository: https:/github.com/munakaghamelu/
AMS-KinectSensorDance

UCL Supervisor(s): Dr Dean Mohamedally
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Applications and Analysis of a
Decentralised Digital Identity Architecture

Authors: Oscar King

Technologies Used: Python, Flask

Project Keywords: Information Security, Privacy
Abstract: People make multiple assertions about
themselves every day. An increasing number of these
assertions are made electronically such as proof of
identity or good credit. These assertions may not
mean much individually, but if aggregated can create
a detailed profile of a person. This an issue because
this information may be used and abused by the
original data holder, but a more malignant party may
eventually also become privy to it. This work analyses
a privacy-preserving digital identity management
system (IDMS) in the context of four essential UK
services. It proposes several novel extensions to

the IDMS that allows it to be used for more specific
use cases. It then builds upon the original system

to adapt it to the specific use case of Transport for
London (TfL). This extended IDMS is then analysed
and evaluated against the current TfL system.
Repository: https:/github.com/oscar-king/A-
Decentralised-Digital-ldentity-Architecture

UCL Supervisor(s): Geoff Goodell

AR/VR fitness rehabilitation gaming

Authors: Hue Yap Nam, Lee Jae Yong, Demetris
Kouppas

Partners: Jon McNamara

Organisation: IBM

Technologies Used: C#, Unity, VirZOOM

Project Keywords: Healthcare

Abstract: A virtual reality (VR) tank battle game that
aims towards rehabilitation and fitness. It can be
controlled with a VirZOOM bike. The player pedals to
move forward and use the headset to turn the tank
around. The player uses the buttons on the bike to
shoot. The goal is to destroy all targets at the level.
Different terrains affect pedalling difficulty.

YouTube Link: https://youtu.be/OWAgV7fK_Ok
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IMG CARE

Authors: Don Charles Lambert, Xiaogi Tan, Bainuo
Chen

Partners: Ghassan Alusi

Organisation: GOSH Drive

Technologies Used: JavaScript, React Native,
Node.js, Java, Python, HTML, CSS, JavaScript
Project Keywords: Healthcare, Machine Learning,
Image Processing

Abstract: ImgCare is a medical drawing and image
processing web application. The application can render,
convert and store Digital Imaging and Communications
in Medicine (DICOM) images into more widely used file
formats. DICOM is the standard for the communication
and management of medical imaging information. The
standard is widely used by the NHS, being adopted

by doctors and dentists in hospitals throughout

the country. ImgCare’s primary function, however,

is medical drawings. The application provides the
ability for medical professionals to draw tumours over
templates of organs which are then classified into
stages of cancer through machine learning. The Medic
Draw mobile application goes hand-in-hand with
ImgCare allowing the user to create medical drawings
which can be processed through ImgCare.
Repository: https:/github.com/DonCharlesLambert/
DeanCare
https:/github.com/DonCharlesLambert/Medic-Draw

Intelligent Excursions

Authors: Zahra Essa, Ping Liu, Jingyi Zhang
Partners: John McNamara

Organisation: IBM

Technologies Used: Python, Flask, IBM Natural
Language Processor API, IBM Tone Analyser API,
HTML, CSS, JavaScript

Project Keywords: Travel, Software Engineering,
Natural Language Processing (NLP), Web Development
Abstract: Intelligent Excursions is an application that
generates personalized holiday recommmendations
based on a user’s interests, requirements and 5
keywords. The user should be presented with a
description of the location, links to hotels and flights
within the user’s budget as well as information about
the location that’s being suggested to them.
YouTube Link: https://www.youtube.com/channel/
UCCMZFKMKe9E-2Pe4S2Yr-vw?view_as=subscriber
Repository: https:/github.com/zahraessa/
QuickTrips-public

UCL Supervisor(s): Dr Dean Mohamedally, Dr Yun Fu

Open Sourcing Moodle with Virtual Reality

Authors: Andrei Lazar, Emil Aimazov, Yaoning Yang
Partners: Chris Lloyd-Jones, Fergus Kidd
Organisation: Avanade

Technologies Used: C#, Unity, Azure, Oculus
Quest, JavaScript, HTML, CSS

Project Keywords: Virtual Reality (VR), Education
Abstract: We believe that the best way to learn

any skill is through situational learning but there are
just not enough educational resources that use this
technique. We wanted to make something that had
situated learning at its core and could be used by
anyone in the world. We have, therefore, created

an open-source platform where certain users can
upload 360 videos that can be viewed by other
users in VR (using a Headset). This will allow people
to learn complicated topics such as brain surgery
most effectively by being completely immersed in the
environments where these topics would occur in real
life, such as a surgery room.

YouTube Link: https://www.youtube.com/
watch?v=YX70_LGFwWOE

Repository: https:/github.com/
Andreil26/360VideoPlayer.git

Alternative Asset Price Modelling Using
Machine Learning

Authors: Maria lacobici

Partners: Olivier Staub

Organisation: Cult Wines Ltd

Technologies Used: Django, TensorFlow,
PostgreSQL

Project Keywords: Machine Learning (ML), Web
Development

Abstract: This project is intended to assess the
efficiency of machine learning algorithms in modelling
data of high volatility and complexity, namely the
pricing of alternative assets, in this case looking at the
fine wine market, in order to improve currently used
practices. It provides a detailed presentation of the
numerous stages preceding and incorporated in data
analysis, such as data gathering and centralisation,
data cleaning and parameter definition, parameter
correlation, data modelling and model assessment.
The main desired outcomes of the project are:

* The creation of a fine wine database with data

from the Liv-ex marketplace and private auctions, as
well as previous company reports; this includes the
alignment of data between all the sources

« Establishing an outlier rejection and data cleaning
methodology which can be applied across

alternative asset industries

* Performing data modelling on the cleaned data
and discussing statistical correlations and significant
findings in terms of model selection

UCL Supervisor(s): Prof Philip Treleaven, Denis de
Montigny

Meaningful Conversation Transfer

Authors: Leong Vincent Wai U, Tiancheng Jiang, Ali
Ghariani

Partners: Joseph Connor

Organisation: CarefulAl

Technologies Used: IBM Watson

Project Keywords: Text-To-Speech, Application
Development, Ul Design

Abstract: Separate desktop application to process
conversation files where it would extract key information
regarding the conversation. Extracted key information
would be important in deciding whether a recorded
conversation consists of a meaningful conversation.
Such conversation would also require having its
sensitive and confidential contents stripped, and the
extracted information must not contain any trace of the
original confidential contents spoken in the recording.
[t can handle large amounts of audio recording to
produce a large amount of information, which is

useful in deciding whether it consists of meaningful
conversation in the first place. It utilises Speech-To-
Text to extract the information, and it also contains
convenience features such as options tweaking of the
extraction process and also file confirmation.

Educational Tile Based Game

Authors: Alexandru-Vlad Niculae, Sami Baguneid,
Kefan Wang

Partners: Jon McNamara

Organisation: IBM

Technologies Used: Azure, MongoDB, IBM
Watson, C#, Python

Project Keywords: Machine Learning (ML),
Education

Abstract: In partnership with IBM, we have been
building an educational tile-based game set in outer
space. It is alike to the game ‘Sid Meier’s Civilisation
V'’ in its turn-based approach. With similarities to

the game ‘No Man’s Sky’ due to its space empire-
building gameplay. Upon entering the game, you are
given a home planet and a spaceship. From there,
you explore the universe around you, obtaining items
to further your civilisation, and conquering planets, by
either finding uninhabited planets or battling enemies.

C |

Battling enemies and unlocking items is done via the
completion of mini quizzes. These quizzes scale in
difficulty in relation to the challenge at hand.

UCL Supervisor(s): Dr Yun Fu, Daniele Giunchi

Charlie The Smart Bear

Authors: Karolina Skrivankova, Khwaja Muzib,
Duncheng Wu

Partners: John McNamarra

Organisation: IBM

Technologies Used: Python, Natural Language
Processing (NLP), Speech-To-Text, Text-To-Speech,
Vue.js, Nuxt.js

Project Keywords: Healthcare, Machine Learning
(ML), Data Science

Abstract: According to the University of Michigan
survey, roughly half of all children are afraid of going to
doctors, with stranger phobia being one of the most
cited reasons. This leads to delayed or cancelled
appointments and may be detrimental to the patient’s
health and wellbeing. The solution our IBM client
suggested was replacing the object of fear (doctor)
by an object familiar to all children — a teddy bear.
The teddy bear is able to lead a generic conversation,
inquire about the patient’s wellbeing and let them
pinpoint the location of their ailment using an array

of pressure sensors. A clinician can then access the
gathered data in unison with the patient’s profile and
medical history. We're hoping that using a smart
teddy bear in practice could lead to better diagnostic
capabilities and diminish the effect fear of doctors has
on the wellbeing of patients.

Relation extraction and analysis of
business news

Authors: Yixuan Cui

Technologies Used: Python

Project Keywords: Natural Language Processing
(NLP)

Abstract: This project aims to extract useful data
and relational information from published news
articles. The information extracted is then used

for further model training and visualisation (e.g.,
charts and graphs). The application is designed for
companies and organisations to have a relatively
comprehensive analysis report of the market with
limited time/human/financial resources. The core
technology for relation extraction includes NLP tools
(e.g., Natural Language Toolkit (NLTK), CoreNLP) and
ML tools (e.g., scikit-learn).

UCL Supervisor(s): Prof Anthony Hunter


http://Node.js
https://github.com/DonCharlesLambert/DeanCare
https://github.com/DonCharlesLambert/DeanCare
https://github.com/DonCharlesLambert/Medic-Draw
https://www.youtube.com/channel/UCCMZFkMKe9E-2Pe4S2Yr-vw?view_as=subscriber
https://www.youtube.com/channel/UCCMZFkMKe9E-2Pe4S2Yr-vw?view_as=subscriber
https://github.com/zahraessa/QuickTrips-public
https://github.com/zahraessa/QuickTrips-public
https://www.youtube.com/watch?v=YX7o_LGFwOE
https://www.youtube.com/watch?v=YX7o_LGFwOE
https://github.com/AndreiL26/360VideoPlayer.git
https://github.com/AndreiL26/360VideoPlayer.git
http://Vue.js
http://Nuxt.js
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Final Ul

Intel HoloWindow -
Visualising CT-Scans from HoloRepository

View Patient Details

Joel Morgan (Team Leader)
& Sibghah Khan

What is this?

This project came about as a result of

the IXN (Industry Exchange Network)
programme. Where students like us get to
work on industry level projects from actual
companies and directly work with them

to produce a product. Our clients were
Great Ormand Street Hospital (GOSH)
and Intel, and they gave us a unique
project to complete.

Introduction

Currently, it is difficult to convey a patient’s
situation using CT-Scans and MRIs, be it to
another clinician or the patient. This project
aims to bridge that gap, by making use of the
Holograms stored on HoloRepository and
displaying a 3d model of the patient’s organs.

Designing the HoloWindow

Initially, we decided to ask a clinician what
exactly they would want to see, and what
would best suit their uses, so we can
incorporate that into the design. It also
needed to be portable and easy to move
through patient wards.

This platform we designed consists of

a clear glass screen which can capture
images projected through it, and several
projectors hooked up to a single Intel

NUC which will run the program and allow
Holograms to appear within the glass. The
NUC (Next Unit of Computing) is a special
type of PC which was provided by Intel that
can output to more than 4 screens and
simulate all of them as a single desktop,
allowing us to seamlessly output to the 4
projectors we have rigged up.
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The HoloRepository

We learnt how to use the Unity3D engine and also
developed our C# skills. We also learnt the different
components that build a system, and we also
gained a small insight into the processes required
to build a system.

The Future

Now that the project has a base to work from,

many more projects can begin to flourish under the
HoloWindow, and hopefully produce some exciting
ways to visualise data and models in front of patients
or other fields.

HoloPipelines
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This programme has been an excellent way to get

a hands on learning experience in working with
clients and industry to produce a product which can
feasibly have a future, thank you to Intel and GOSH
for allowing us to work with you on this exciting
piece of technology.

System Architecture

NHS

Great Ormond Street

Hospital for Children
NHS Foundation Trust

intel.
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Virtual Reality for the Clinical Skills
Assessment

Authors: Céleste Manenc, Sara Schitelea, Brandon
Tan

Partners: Royal College of General Practitioners
(RCGP)

Technologies Used: Unity, C#, Blender

Project Keywords: Medicine, Medical Training,
Natural Language Processing (NLP), Virtual Reality
(VR), Augmented Reality (AR)

Abstract: Throughout this academic year, we have
worked on a VR simulation of the Clinical Skills
Assessment (CSA) to help general practitioners in
training prepare for this examination. As the RCGP in
London is the only location where the exam may be
taken throughout the UK, this makes it particularly
important that we give as many doctors as possible
the opportunity to eliminate exam day stress by
introducing them to their examination environment
as early as possible. We have managed to recreate a
virtual replica of a CSA examination room and build a
patient-like avatar for any candidate to practice with.
This platform, we hope, can then be readapted for
other purposes in the future such as job interview
preparation or sales training. To accomplish this, we
used Unity along with NLP and IBM Watson.

UCL Supervisor(s): Dr Dean Mohamedally

Anomaly detection in parcel X-ray images
using a Siamese / Triplet network

Authors: Martynas Janonis

Technologies Used: PyTorch

Project Keywords: Anomaly Detection, Machine
Learning (ML), Security

Abstract: Detecting anomalies in X-ray security
imaging is quite a challenging task. Previous solutions
used features extracted from a Convolutional Neural
Network (CNN) trained only on photographic images.
This work aims to improve the performance of
previous approaches by using a Siamese / Triplet
CNN that is pre-trained on ImageNet and fine-tuned
on an X-ray image dataset. In particular, this paper
evaluates whether a representation extracted from

a Siamese / Triplet network, trained to distinguish if
two X-ray images were different views of the same
parcel or not, is effective for anomaly detection.
Comparison of various network architectures and
training methods are provided in detail. Additionally,
this study measures how well humans find a pair for
an image (i.e., given an image Z of one parcel, does

image X or image Y show the same parcel but from a
different view?) and compares their performance to a
neural network’s.

Repository: https:/github.com/mjanonis/anomaly-
detection

UCL Supervisor(s): Prof Lewis Griffin

Multi-Granularity Observation-Based
Slicing

Authors: Yacoub Ahmed, Nithin Anand, Nikhil
Kunde, Chris Obasi, Azizan Wazir

Partners: Dr Nicolas Gold

Technologies Used: Python, srcML

Project Keywords: Software Engineering
Abstract: Observation-based slicing is one of the
newest techniques in the field of program slicing, with
the key advantage of operating on multi-language
systems. A program slicing algorithm aims to

reduce the size of the source code with respect to

a given criterion. In the original observation-based
slicer (ORBS), lines are deleted one at a time. The
remaining code is run, and its output is compared to
the original; a slice is valid providing the two outputs
match. The primary proposed use case of the slice is
debugging — developers are given a smaller subset
of code to modify to solve a bug. Our investigation
concerns testing a modified implementation of the
Tree-ORBS algorithm on different granularities of
source code, including lines, conditionals, and whole
directories. We aim to determine which granularities,
or combinations thereof, offer an ideal balance
between computation cost and slice precision (we
aim to minimise the slice size).

UCL Supervisor(s): Dr Nicolas Gold

Speeding up MHRA, NICE, and NHSD
Software Compliance

Authors: Ryan Wei Yue Chuah, To Eun Kim, Xinyao
Zhao

Partners: Joseph Connor

Organisation: Royal College of General Practitioners

(RCG / CarefulAl

Technologies Used: Dialogflow, Python, Node.js,
React

Project Keywords: Healthcare, Natural Language
Processing

Abstract: One of the RCGP’s interests lie in
encouraging digital innovation. Currently, the
Medicines and Healthcare products Regulatory
Agency (MHRA), the National Institute for Health and
Care Excellence (NICE), and NHS Digital (NHSD)

software compliance will add 6-18 months onto the
time to market of each innovation from May 2018,
as all software will need to be Class Il compliant (i.e.,
independently assessed). In this project, it is hoped
that a form of automated educational assistant can
be devised to speed up compliance as an 18-month
delay in cash flow is a barrier to investment in digital
health technology.

YouTube Link: https:/res.cloudinary.com/cyhieel23/
video/upload/v1579782103/UCL/39_video_hifluu.
mp4

Repository: https:/github.com/ryanchuah/chatbot-
builder-from-tree
https://github.com/ryanchuah/compliance-client
https://github.com/ryanchuah/compliance-backend
UCL Supervisor(s): Haaroon Yousaf, Dr Yun Fu

VR Self-Driving Car

Authors: Xuyou Cheng, Yifang Zhang, Abir Bhushan
Partners: NTT Data

Organisation: NTT Data

Technologies Used: C#, Unity, Oculus Quest
Project Keywords: Virtual Reality (VR) Environment
Abstract: This is a VR project created by Unity that
utilizes the latest Oculus Quest hand tracking API.
The main features of the VR environment include:

1. Hand interactable hologram Ul; 2. Car navigation
system; 3. Gesture Controller utilizing Oculus hand
tracking API

Repository: https:/github.com/yoyouC/VR-Self-
Driving-Car

UCL Supervisor(s): Dr Dean Mohamedally

A Natural Language Understanding
System for Extracting Information
Regarding Football Teams

Authors: Yomna Ghannam

Technologies Used: Python, MySQL, Natural
Language Toolkit (NLTK), SciPy, scikit-learn
Project Keywords: Natural Language Processing
(NLP) , Sentiment Analysis

Abstract: As a domain that tends to generate a
significant amount of opinion that has the potential
to impact its trajectory, sports present an interesting
opportunity to examine how sentiment is expressed
differently depending on its subject. With a plethora
of material available about football matches and the
teams, managers, and players involved in them,

the intersection between football and data can be
explored as information can be extracted from these
sources and harnessed into data using a natural
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language processing pipeline. Through the use of
natural language processing and sentiment analysis,
information extracted from available material can

be used for a wide variety of applications including
pinpointing areas of strengths and weakness as well
as analysing the change in sentiment over time and
its source and impact on future performance.

UCL Supervisor(s): Prof Anthony Hunter

Impact of automatically generated tests
on the genetic improvement process

Authors: Mingyi Lim

Technologies Used: Java, GIN, EvoSuite

Project Keywords: Genetic Improvement (Gl),
Search-Based Software Engineering

Abstract: Gl uses automated search to improve
existing software. Gl can be used to improve runtime,
energy consumption, fix bugs etc. Gl usually relies on
testing to validate the evolved program changes. The
aim of this project is to establish what characteristics
the test suites should have in order to improve the
effectiveness of the Gl process. The student will
automatically generate test suites (with EvoSuite),
using different criteria, and use them as input to Gl.
The project is to be conducted on Java software.
Repository: https:/github.com/mingyi850/gin

UCL Supervisor(s): Dr Justyna Petke

Shadow detection in images using a
Generative Adversarial Network

Authors: Maria Miscouridou

Technologies Used: Blender, Python, PyTorch
Project Keywords: Computer Graphics, Machine
Learning (ML)

Abstract: Detecting shadows in images is a quite
common and interesting task in machine vision as

they can provide a lot of information about the scene
including object shapes and light sources. This project
makes use of the Blender software to produce and
render paired images of objects and their shadows.
These are used as input in the Pix2Pix software, a
Generative Adversarial Network (GAN) which detects
the position of pixels in shadows. The results of this ML
method are evaluated over a range of different datasets
using the L1 Norm as an error metric. It is shown that
these methods can successfully detect shadows.

UCL Supervisor(s): Dr Tobias Ritschel


https://github.com/mjanonis/anomaly-detection
https://github.com/mjanonis/anomaly-detection
http://Node.js
https://res.cloudinary.com/cyhiee123/video/upload/v1579782103/UCL/39_video_h1fluu.mp4
https://res.cloudinary.com/cyhiee123/video/upload/v1579782103/UCL/39_video_h1fluu.mp4
https://res.cloudinary.com/cyhiee123/video/upload/v1579782103/UCL/39_video_h1fluu.mp4
https://github.com/ryanchuah/chatbot-builder-from-tree
https://github.com/ryanchuah/chatbot-builder-from-tree
https://github.com/ryanchuah/compliance-client
https://github.com/ryanchuah/compliance-backend
https://github.com/yoyouC/VR-Self-Driving-Car
https://github.com/yoyouC/VR-Self-Driving-Car
https://github.com/mingyi850/gin
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Shadow Detection in images using a
Generative Adversarial Network

Authors: Maria Miscouridou

Technologies Used: Blender, Python, PyTorch
Project Keywords: Computer Graphics, Machine
Learning

Abstract: Detecting shadows in images is a quite
common and interesting task in machine vision

as they can provide a lot of information about the
scene including object shapes and light sources.
This project makes use of the Blender software to
produce and render paired images of objects and
their shadows. These are used as input in the Pix2Pix
software, a Generative Adversarial Network which
detects the position of pixels in shadow. This means
that for each input image with objects and their
shadows, a corresponding output image is produced
which displays the pixels in shadow as black and all
others as white. The results of this machine learning
method are evaluated over a range of different
datasets using the L1 Norm as an error metric. It is
shown that these methods can successfully detect
shadows.

UCL Supervisor(s): Dr Tobias Ritschel

Multiagent Learning with Bayesian
inference

Authors: Phu Sakulwongtana

Technologies Used: TensorFlow

Project Keywords: Machine Learning (ML)
Abstract: In this thesis, we investigate a family of
algorithms called maximum entropy multi-agent
reinforcement learning (MEMARL), which is derived
from variational inferences and is a direct extension
to a well-established control-as-inference framework
in single-agent reinforcement learning. By framing
multi-agent problems as probabilistic inference, one
can include concepts such as recursive reasoning
into multi-agent reinforcement learning algorithms,
while being decentralized training and decentralized
execution. However, there are some limitations to
such algorithms, notably the inability to solve the
zero-sum game. To solve this significant drawback,
we will have to step back and derive unified views of
most algorithms in the literature.

UCL Supervisor(s): Jun Wang, Philip Treleaven

Co-evolution dynamics between
interacting strategies on networks with
available resources.

Authors: Stefanos Evripidou

Partners: Dr Simone Righi

Technologies Used: Python, Matplotlib

Project Keywords: Game Theory, Evolution of
Cooperation

Abstract: The existence and evolution of cooperation
are one of the tasks game theory tries to examine.
The aim of this project is to study how different
competitive strategies interact during the public
goods game played on regular lattices. By running
simulations of a pre-defined model, the possible
causes of cooperation are examined over the
game’s starting parameters. Additionally, the impact
of fluctuating resources modelled after sinusoidal
functions is assessed with respect to the changes
these fluctuations bring to cooperation levels.

UCL Supervisor(s): Dr Simone Righi

PICU Parent app

Authors: Kamile Sakelyte, Yuexi Fang, Yu Du
Partners: Gemma Molyneux

Organisation: GOSH DRIVE

Technologies Used: lonic, Angular, Cordova, Node.
js, Azure

Project Keywords: Healthcare

Abstract: Children with life-threatening illness are
admitted to the Paediatric Intensive Care Unit (PICU)
at the Great Ormond Street Hospital for Children
(GOSH). During this stressful period, children’ parents
and families have a lot of questions. Although the
answers can be found directly from the clinical staff,
in the PICU paper booklet or on the GOSH website,
the clinical staff might not always be available, and the
paper booklet is difficult to update. Therefore, the aim
of the project is to develop a mobile app for parents
and families, which contains all the relevant and up-
to-date information and ensures wide accessibility.
The app will cover such topics as information about
PICU and GOSH, visiting hours, machines and drugs
used in PICU. The PICU Parent App will have a web-
based content management system accessible to the
staff at PICU, allowing them to update content and
add new topics.

UCL Supervisor(s): Dr Yun Fu

Pricing Financial Derivative Contracts with
Monte-Carlo Method

Authors: Xuanwei Chen

Partners: NaN

Technologies Used: Python

Project Keywords: Computational Finance
Abstract: Using Monte-Carlo techniques and their
applications to pricing the following financial derivative
contracts: 1. Plain Vanilla Options;

2. Binary Options; 3. Asian Options; 4. Lookback
Options. To allow users to input simulation
configurations and trade factors of one of the above
options selected and display the approximated option
price with the Monte-Carlo method. The project is
coded in Python.

UCL Supervisor(s): Dr Riaz Ahmad

Face photo to 3D model

Authors: Haonan Zhang

Technologies Used: Python, Blender

Project Keywords: Image Processing, Graphics
Abstract: The aim of this project was to create the
pipeline between a 2D photo of a face and the 3D
model that would resemble it. By using basic soft
biometric recognition, such as gender, age, and eye/
hair colours, these parameters are taken and used to
create a 3D model in Blender.

UCL Supervisor(s): Tobias Ritschel

Motivating healthy water consumption
through gaming

Authors: Pooja Sridhar

Technologies Used: HTML, CSS, JavaScript,
Phaser

Project Keywords: Gamification, Behaviour Change
Technologies

Abstract: It is vital that one consumes an adequate
amount of water each day, however, not everyone
is aware of the quantity of water they should be
consuming. The purpose of this project was to
develop a web application to motivate people

to drink the appropriate amount of water. An

app review showed that related apps were not
sufficiently motivating, partly because they lacked
gamification elements. As such, it was decided that
this project would focus on the connection between
gamification and behaviour change. A literature
review and user study were conducted to gain the
relevant knowledge. The development stage of the
web application took place in iterations; features

47

were implemented, using web technologies and

the game engine Phaser. The final stage would

then be conducting a second user study with the
developed web application to investigate whether the
use of gamification does indeed motivate people to
consume more water.

UCL Supervisor(s): Prof Ann Blandford

Tactile Imagery: A drawing tool to 3D print
Tactile Images for BVI people

Authors: Sonia Shah

Technologies Used: C#, Visual Studio

Project Keywords: Healthcare

Abstract: For many years, blind or visually impaired
(BVI) people have been relying on Braille or Sound to
‘see’ pictures. Braille converts images to text; sound
translates images to words, but there is a need for
them to be immersed into their surroundings with a
sense of touch. To resolve this, the Windows Tactile
Drawing Tool integrated with a 3D printer offers the
ultimate solution to translate images into images
that they can touch and feel. This drawing tool can
automatically render an image uploaded to a 30 x
30 grayscale grid image that is then sent out for 3D
printing to create high resolution, tactile images. The
user can also choose to manually edit the image,
have different height projections using a grayscale
analogy or create their own images and have them
printing immediately. The beauty in this interface

is not only the quick nature but its low-cost and
reusability feature.

Repository: https:/github.com/sonia96/
FinalYearProject

UCL Supervisor(s): Nicolai Marquardt

Large Scale Implementation of a Machine
Learning Pipeline

Authors: Nicolas Ford, Yalman Ahadi, Paul
Lorthongpaisarn

Partners: Ferran Gonzalez Hernandez
Organisation: Great Ormond Street Hospital
(GOSH)

Technologies Used: PySpark, Databricks, Azure,
Python, Azure Blob Storage, Azure Web Apps,
FastAPI

Project Keywords: Machine Learning (ML), Data
Science, Server, Control Panel, AP

Abstract: Our client has developed a prototype ML
pipeline that currently only works on a computer
locally. For our project, we will take this pipeline and
modularise, optimise and test it to ensure robustness


http://Node.js
http://Node.js
https://github.com/sonia96/FinalYearProject
https://github.com/sonia96/FinalYearProject
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before putting it on a server. The result should be
usable in production. To manage the pipeline in an
easy way, we will also build a user-friendly control
panel.

YouTube Link: https://www.youtube.com/playlist?
list=PLF2ZDql9cCI3yCsL.ncWhpk38fKDZHIGtW
Repository: https:/github.com/nicford/Pubmed-
Pipeline

UCL Supervisor(s): Dr Yun Fu

Continuous Outcome Prediction of League
of Legends Matches

Authors: Tobias Edwards

Technologies Used: Python, Keras, scikit-learn,
Requests

Project Keywords: Machine Learning (ML)
Abstract: This project compares the ability of a
number of classifiers (XGBoost, logistic regression,
random forest and long short-term memory [LSTM]
nets) to predict professional ‘League of Legends’
matches. A richer dataset than previously considered
was obtained, using some innovative techniques.
UCL Supervisor(s): Dr Denise Gorse

Smile App

Authors: Constantin Ulbrich, Yao-Chen Lin, Alba Saco
Partners: Maja Sabalic

Organisation: Eastman Dental Institute
Technologies Used: lonic, HTML, CSS, Typescript,
Azure, PHP, MySQL

Project Keywords: Dental Health

Abstract: Smile App is a dental health app with the
purpose of educating its users. It contains both text
and video content for each educational chapter to
appeal to various learning styles of its users. These
educational chapters are broken into different dental
health area topic categories, such as ‘braces’ or
‘gingivitis’. Each chapter also has a quiz that users can
complete to test themselves on their knowledge and
view their score. It also features a toothbrush timer that
users can click on to set a 2-minute timer for brushing
their teeth, and it provides instructions while doing

s0. There is a separate admin web interface so that
educational content can be uploaded or removed from
the app freely by the client. It also provides the feature
of viewing general app usage statistics and can add
new admin accounts.

Repository: https:/github.com/UCLYunFu/
COMP0067_2020_Team14

Quantitative approaches to predicting
success of early-stage investments in
private markets

Authors: David Pourquery

Technologies Used: Keras, Node.js, Python,
MySQL

Project Keywords: VVenture Capital

Abstract: Abstract Our work tries to assess the
investment opportunities present in pre-seed and
seed-stage companies where the financial data

used to make decisions is often scarce, resulting in

a situation where investors have to use their intuition
above all. The current venture capital standards of
deal sourcing and due diligence at these early stages
are outdated given the technology and abundance of
data sets made available over the last few years. We
go on to combine a best of both worlds approach,
using a neural network with predictive power and
present-day alternative data sets to inform us of a
company’s position relative to its peers. The final
output consists of a search engine that synthesises
the large amounts of data collected and recommends
companies for consideration based on an individual’'s
personal investment criteria.

UCL Supervisor(s): Dr Giacomo Livan and Dr Fabio
Caccioli

Deep learning for image denoising (A
semi-supervised approach)

Authors: Shoaib Omar

Technologies Used: PyTorch, TensorFlow, Hidden
Layer, NumPy

Project Keywords: Machine Learning (ML), Image
Processing

Abstract: The aim of this project is to explore and
improve upon different techniques for denoising
images in particular Deep Image Priors (DIPs), which
is an unsupervised technique that makes use of

the inherent structure of generator networks as
priors in solving inverse problems such as image
denoising. However, although this technique does
produce excellent results without the need for training
data it is very computationally expensive requiring
thousands of iterations of gradient descent generally
on very large Deep Neural Networks (DNNs), such
as SkipNet or U-Net, another problem that this
technique presents us with is the lack of a clearly
defined stopping point, which was treated as a hyper-
parameter in the original paper. We researched how
the structure of neural networks affected the results

of DIPs in order to try and reduce the complexity of
the network and therefore speed up the process, we
also looked into the effect of pre-training the networks
to both improve the quality of the network-prior and
speed up the fine-tuning process using a modified
form of DIPs. Furthermore, we went on to compare
the effect different loss functions had on the training
and results of the network. Finally, we looked into
finding a technique to determine a suitable stopping
point by training a DNN to predict the error of the
output of our technique and thus stop when the error
reached a suitable value. Our results show that all
three factors had an impact on the quality and speed
of the final technique, thus allowing us to obtain a
significantly sped-up and improved technique for
denoising. Future work would involve improving the
accuracy and robustness of the error predictor and
looking to further improve the speed and quality of
our modified DIPs technique as well as on picking
better suited network architectures as we found a
relationship between network architecture and the
efficacy of our techniques.

UCL Supervisor(s): Dr Bangti Jin

Generalized Categorisation of Digital
Pathology Whole Image Slides using
Unsupervised Learning

Authors: Mostafa lbrahim

Technologies Used: TensorFlow, Keras

Project Keywords: Machine Learning (ML),
Dimensionality Reduction, t-Distributed Stochastic
Neighbour Embedding (t-SNE), Principal

Component Analysis (PCA), Clustering, K-means,
Gaussian Mixture Models (GMM), Deep Learning,
Autoencoders, Semi-Supervised Learning.

Medical: Histopathology, Digital Pathology, Cancer
cells

Abstract: This project aims to break down large
pathology images into small tiles and then cluster
those tiles into distinct groups without the knowledge
of true labels, our analysis shows how difficult certain
aspects of clustering tumorous and non-tumorous
cells can be and also shows that comparing the
results of different unsupervised approaches is not

a trivial task. The project also provides a software
package to be used by the digital pathology
community that uses some of the approaches
developed to perform unsupervised pre-training. The
project uses a mixture of techniques ranging from
classical clustering algorithms such as K-Means
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and GMM to more complicated feature extraction
techniques such as deep Autoencoders and Multi-
loss learning. Throughout the project, we attempt to
set a benchmark for evaluation using a few measures
such as completeness scores and cluster plots.
Throughout our results we show that Convolutional
Autoencoders manage to slightly outperform the
rest of the approaches due to its powerful internal
representation learning abilities. Moreover, we show
that GMM produce better results than K-Means on
average due to their flexibility in capturing different
clusters. We also show the huge difference in the
difficulties of classifying different types of pathology
textures.

Repository: https:/github.com/mostafaibrahimi7/
PathologyFinal

UCL Supervisor(s): Kevin Bryson

Searching Compressed Disk Images for
Default Credentials

Authors: Gavin Shek

Technologies Used: C, Python, Fuse ESB

Project Keywords: Compression, Filesystems, gzip,
XZ, ext4, Default Credentials, Disk Images, Filesystem
in Userspace

Abstract: The aim of this project is to show the
feasibility of searching compressed disk images

to find the use of default credentials without fully
decompressing the image. Spotlight, an extensible
framework, has been designed and implemented
and mounts compressed disk images of varying
filesystems and compression formats. This allows
searching of default credentials in compressed disk
images without incurring the computational cost of
full decompression.

UCL Supervisor(s): Dr Earl T Barr, Zheng Gao

Leveraging Software-Defined Networking
for improving flexibility in the inter-domain
routing

Authors: Georgia Preda

Technologies Used: Python, NetworkX

Project Keywords: Networks

Abstract: Today, content providers and internet
service providers have very different routing
strategies. While the content providers are targeting
the speed with which information reaches users,
internet service providers want to maximise the

link utilisation inside their networks. The delay
incurred by traffic that crosses multiple autonomous


https://www.youtube.com/playlist?list=PLF2ZDqI9cCl3yCsLncWhpk38fKDZH9GtW
https://www.youtube.com/playlist?list=PLF2ZDqI9cCl3yCsLncWhpk38fKDZH9GtW
https://github.com/nicford/Pubmed-Pipeline
https://github.com/nicford/Pubmed-Pipeline
https://github.com/UCLYunFu/COMP0067_2020_Team14
https://github.com/UCLYunFu/COMP0067_2020_Team14
http://Node.js
https://github.com/mostafaibrahim17/PathologyFinal
https://github.com/mostafaibrahim17/PathologyFinal
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systems is dependent on the contracts between
these entities and routing policies. Today’s latency
is far from the global optimal and a number of

big content providers employ traffic engineering
techniques that may cause even more congestion
on the downstream internet service providers’
network. We design a different approach to internet
domain routing, which encourages networks to
share information such that they achieve better
performance globally. We compare the results
obtained with the other five strategies and show
the benefits of communication between the parties.
Lastly, we analyse how the proposed strategy
compares to a current state-of-the-art system
employed by a major content provider.

UCL Supervisor(s): Dr Stefano Vissicchio

Using Machine Learning in Time Series
Momentum Strategies

Authors: Andrei Barbu

Technologies Used: Python, PyTorch

Project Keywords: Finance, Machine Learning (ML),
Data Science

Abstract: We critically assess a version of the
models in the paper ‘Enhancing Time Series
Momentum Strategies Using DNNs’ (https://arxiv.org/
abs/1904.04912), achieving results with a different,
more historically exhaustive dataset sourced from
Quand! (https://www.quandl.com/databases/SCF/
data). Our code is structured to facilitate extensions
to our framework and reuse of data and statistics in
other projects, with plugins for the actual features
relating to Time Series Momentum (TSM) and plugins
for different inference mechanisms. We extend the
simple binary position-sizing rules to Bayesian ones
using the newly developed Dropout framework and
report its performance on our financial derivatives.
UCL Supervisor(s): Dr Dariush Hosseini

Transfer learning for unsupervised
disease modelling from online search
queries

Authors: Tomasz Czernuszenko

Technologies Used: Python, Elastic Net, pandas
Project Keywords: Al in Epidemics

Abstract: To be able to track the spread of the
illness, developed countries have employed
epidemiology oversight bodies that report weekly
influenza-like-iliness (ILI) rates. Nevertheless, many

countries with underfunded or still developing
healthcare systems cannot accurately monitor such
infectious diseases. The goal of this project was to
create a pipeline of creating a source ILI model using
online search query frequencies and transferring

the model to a target country. This unsupervised
domain adaptation task would use two components
when deciding on a mapping between selected
source and candidate target queries: semantic and
temporal similarity. The transfer has been completed
using England as a source country with Spain,
France, Netherlands, Japan, and Poland as target
countries. The results show such a transfer can be
highly accurate. The Pearson correlations of Japan’s,
France’s and Netherlands’ best predictions for period
2 were even higher than that of the source model for
that period.

UCL Supervisor(s): Vasileios Lampos

ANCSSC Knowledge Sharing Platform

Authors: Peter Doane, Chun Yen Wu, Pavel Korolev
Partners: Husna Ahmad OBE

Organisation: Alliance of NGOs and CSOs for
South-South Cooperation (ANCSSC)

Technologies Used: HTML, CSS, JavaScript,
jQuery, Bootstrap, PHP, MySQL

Project Keywords: Government

Abstract: The ANCSSC knowledge sharing platform
is designed to become a centralised application for
the cooperation of NGOs under the ANCSSC. NGOs
will be able to browse through multiple sectors under
each of the 17 SDGs and learn how other NGOs have
tackled certain problems through their ‘projects’.
NGOs will be able to upload their ‘projects’ — a
description of how an NGO has solved a problem

in that sector — for other NGOs to learn from and
engage in discussions of their solutions using the
discussion forum. NGOs will also be able to search
for certain projects or sectors to learn if another NGO
has already solved a similar problem. In addition, the
ANCSSC can use this application as a centralised
platform to post announcements and communicate
with specific NGOs under their association.

UCL Supervisor(s): Dr Yun Fu

IXN Projects Management System

Authors: Sum Ching Chung, Zeyu Shi, Chengbin
Zhang

Partners: Dr Yun Fu

Organisation: UCL Department of Computer
Science

Technologies Used: HTML, CSS, JavaScript,
BootStrap, Node.js, Express, MySQL

Project Keywords: Education

Abstract: The Industry Exchange Network (IXN) in
the UCL Computer Science Department provides
opportunities for students to work on real-world
projects for industry partners and clients. The project
aims to smoothen this process by developing a web-
based platform where external clients can submit
proposals and view the projects as it progresses,
project coordinators can accept or decline proposals
and assign students to work on the projects, and
administrators can issue contracts and manage

user accounts.

UCL Supervisor(s): Dr Yun Fu

IXN Website

Authors: Nicholas John Heath, Abdel Mahmoud,
Ahmad Reshad Islamzadeh

Partners: Dr Dean Mohamedally

Organisation: UCL Department of Computer
Science

Technologies Used: HTML, CSS, JavaScript,
Bootstrap, WordPress, PHP, MySQL

Project Keywords: Education

Abstract: The aim of the project is to build a new IXN
website, which allows university Profs to batch upload
new IXN projects and easily add events. Visitors can
browse through real-world projects, programme news
and events, IXN partners and companies, universities,
IXN programmes and the programme’s National
Framework Documentation.

UCL Supervisor(s): Dr Yun Fu
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NeoBaby

Authors: Richard Glass, Zechi Gan, Maria Victoria
Rosello Petit

Partners: Fauzia Paize

Organisation: Liverpool Women’s Neonatal Unit
Technologies Used: lonic, Node.js, Express,
MySQL

Project Keywords: Healthcare

Abstract: Liverpool Women'’s Neonatal Unit is a
recognised centre of excellence for neonatal care.

[ts neonatal unit provides care for more than 1,000
babies and their families every year. Parents arriving
at the neonatal unit feel very overwhelmed and have
many questions. NeoBaby provides a solution in the
form of a mobile application, which not only provides
the necessary information about the hospital and
neonatal care but also enables parents to track and
log baby activities such as growth, feeding and milk
expression. These activities can then later be viewed,
and growth metrics are displayed graphically. The
application also gives parents the opportunity to
anonymously submit feedback about their experience
at the neonatal unit.

UCL Supervisor(s): Dr Yun Fu

Percuro

Authors: Omar Diab, Oliver Dean, Elijah Deas
Partners: Alan Fish and Kathie Wong
Organisation: Apperta, Epsom and St Helier
University Hospitals

Technologies Used: lonic, React, Node js,
MongoDB

Project Keywords: Healthcare

Abstract: Prostate cancer is a growing problem as
now 1 in 8 British men will suffer from the disease
at some point in their lives. Currently, no holistic
digital source of information regarding the disease,
treatment and support channels is available to
patients. Patients also experience a great amount
of administrative difficulty when moving through

the pathway with large inflows of paperwork. The
project goal is to develop an application that will act
as a single educational resource for prostate cancer
patients as well as a central management tool for their
fight against prostate cancer.

UCL Supervisor(s): Dr Yun Fu


https://arxiv.org/abs/1904.04912
https://arxiv.org/abs/1904.04912
https://www.quandl.com/databases/SCF/data
https://www.quandl.com/databases/SCF/data
http://Node.js
http://Node.js
http://Node.js
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Interactive Maths & Exercise App

Authors: James Haworth Wheatman, Yourong Ye,
Jack Fraser-Nash

Partners: Estibaliz Fraca Santamaria, Gavin Mair
Organisation: Numberfit

Technologies Used: lonic, Node.js, Express,
MongoDB

Project Keywords: Education

Abstract: Currently, children only have access to the
Numberfit programme inside a classroom environment.
Numberfit aims to extend the availability of practice
and engagement with the Numberfit Numberleague
programme to the home environment. We develop a
cross-platform mobile app that includes both single
and multiplayer game modes reflective of the Numberfit
experience. The app not only includes exercise videos
to supplement the company’s goal, leaderboards and
progress tracking capabilities but also provide deeper
insight into user performance. An environment of
competition is cultivated throughout using the elements
above and badges and accomplishments for users to
acquire by playing games.

UCL Supervisor(s): Dr Yun Fu

Early Years App

Authors: Lukas Ruckensteiner-Geyer, lancu
Alexandru-Marian, Zijun Pei

Partners: Estibaliz Fraca Santamaria, Gavin Mair
Organisation: Numberfit

Technologies Used: lonic, Node.js, Express,
MongoDB

Project Keywords: Education

Abstract: The Early Years app is a project in
collaboration with Numberfit, an award-winning

social enterprise that provides a platform to support
children’s education from nursery to university. The
Early Years app focuses on the Numbertots product,
where children from nurseries can play games on top
of a floormat. Due to internet connectivity constraints,
and the shift in direction to target parents, Numberfit
requires a mobile application to deliver the supporting
material for the mat. Using the lonic framework and
the MEAN stack, a cross-platform mobile application
deployed on AWS has been developed. The application
is complemented with a Numberfit facilitator portal,
that allows administrators to modify the content of the
app. The final products establish a framework to show
educational content and can handle the changing goals
of a dynamic start-up. It allows non-programmers to
tailor the content without writing a single line of code.
UCL Supervisor(s): Dr Yun Fu

My Eyes

Authors: Simon Kanani, James Malkin,

Minu Filip Choi

Partners: Jugnoo Rahi

Organisation: GOSH DRIVE

Technologies Used: lonic, Django, MySQL
Project Keywords: Healthcare

Abstract: GOSH DRIVE has developed two age-
specific, self-report questionnaires which are
currently used by clinicians in routine clinical practice
and research relating to visually impaired children
and teenagers. Currently, these instruments are
completed with pen and paper whilst the patients are
at the clinic which can take up to 20 minutes for each
patient to complete. Data collection and meaningful
analysis are therefore costly and time-consuming.
The goal of this project is to develop a fully accessible
mobile application that allows patients to complete
these questionnaires away from the clinic as
independently as possible, thus reducing the burden
on clinicians of completing the surveys.

UCL Supervisor(s): Dr Yun Fu

CS Labs traffic light app

Authors: Ruogin Tang, Natalia Del Mar Lapeyre,
Xingyu Han

Partners: Dr Yun Fu

Organisation: UCL Department of Computer
Science

Technologies Used: React Native, Node.js,
Express, MySQL

Project Keywords: Education

Abstract: The project goal is to design and
implement a traffic light feedback system. The
system includes a mobile app and a web app. The
mobile app enables the teaching assistants to submit
feedback of their supervised teams and enables the
module organiser to see the performance of all the
groups and students. The web app is to function as a
data input, where the module organiser can add the
data of students, teaching assistants, projects, and
team assigned to the system.

UCL Supervisor(s): Dr Yun Fu

Our MSc programmes have a rich
history of industry engagement, both
within the project and the teaching
spheres. Since 2018 the projects have
been combined and expanded under
the IXN Innovation banner and today
our specialist MSc programmes offer
students the opportunity to do a three
month summer research project with
an industry partner.

The breadth of the MSc programmes
covered by IXN Innovation gives our
partners unprecedented access to around
500 students with a variety of specialist
skills, supported by over 70 academic
staff and their research teams. We have
designed this scheme to be a natural
progression for existing IXN partners
who would like the opportunity to explore
their research and innovation ideas in the
greater depth that a three month full-time
engagement with postgraduate students
allows. We also welcome partners who
wish to connect with us solely at the IXN
Innovation level.

In order to scale up the IXN Innovation
programme to support these large
numbers of students, we have set up
several new structures. This allows us to
offer our partners additional benefits such
as dedicated assistance in scoping the
work and targeted matching of students
to projects, as well as opportunities to
engage with students and staff throughout
the year through events such as Tech Talks
and guest lectures. Dr Carolyn Phelan is
Director for IXN Innovation.



http://Node.js
http://Node.js
http://Node.js
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Enabling IBM Watson Al-Powered
Voice Interactive AR Avatar over Physical
Business Cards with Mobile Devices
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System architecture

About our Team

We are Henry (Ziheng) Zhang, John (Zhiwei) Zhang
and Jiayi Chen, a team of second-year students
studying computer science at University College
London. This project is part of our second year
System Engineering coursework. Done in partnership
with our client John McNamara from IBM.

Project Introduction

Business cards are very common during any
meeting and networking events, it is a quick and
easy way for people to exchange their information
and contacts. However, many people found physical
cards are quite hard to organize, as it tends to lose
and being forgotten. It is also limited and outdated
to share any useful information compared to today’s
internet-enabled services like LinkedIn, making it
harder and harder for those who would like to use a
business card to showcase themselves and make
themselves stand out.

With today’s advance in Augmented Reality and
conversational Al technologies, we have found a way
to utilize and merge these two technologies, adding
a brand new experience on top of the physical
business cards, providing much more information.
The user can simply use their mobile phone camera
to scan a unique QR code on the business card,
instantly a vivid 3D Avatar will be overlayed standing
above the card in Augmented Reality.

Powered by IBM’s Watson Al, the user can interact
with the avatar with natural language by directly
asking questions regarding their job, education and
interests etc, and the avatar will reply naturally, even
creating conversations. The user can ask the avatar
for contact info, and the app would automatically
open the email or the phone app for the user to
contact. The application also provides a favourite
and history card list, which will sync across web
and devices when the user is signed in. The user
can easily manage their favourite cards and view
the card profile anytime in the app, or even in the
browser with our web application. The app also
keeps track of the user’s scan history, letting the
user save as many physical card info as they want,
as they can simply scan all the card to save them in
the app, and view or mark them as favourite later.

We have also made the application fully open, anyone
can register an account and create their own AR
Business card, the user can enter their personal
information and contacts they would like the viewers
to know upon registration, or edit them anytime later
in the app or the website. In the future, we can also
add connections with LinkedIn, to parse the info
automatically. Users can generate and download their
unigue QR code in the app very easily, to print it on
the physical business card and share them widely.

Project Background

IBM Watson Assistant is a quite matured machine learn
conversational chatbot solution, which developers

can train them using rules and word matches to
program a model for recognizing user input and
deciding what to do or reply. Watson Assistant is

used commonly in website support chatbot, hotel,
restaurant or flight booking systems. However, it hasn’t
been experimented much in the field of AR and voice-
enabled conversations. Our client would love to see

us integrate AR with business cards and also utilizing
Watson Assistant. Hence our goals are, one to make

a mobile app that could display the 3D AR figure on
top of a business card and precisely tracks the card’s
location, rotation etc, to make the AR figure realistic.
To store different card detail and user profile, we also
need data storage and user authentication backend.
Most importantly, we need to integrate Watson
services into our application, and we also need to find
a way to connect Watson into our data storage to grab
the user profile data.

Technical Solution and Approaches

We have decided to use flutter in the mobile app
frontend, as it’s a cross-platform mobile framework
backed by Google, which means we can easily design
our Ul and implement it across Android and iOS in the
future. Flutter uses dart as its programming language,
which is a client-optimised language for fast mobile
development. Flutter uses the latest structural design
pattern MVVM that provide rapid mobile development
and has many powerful packages. Additionally, we
have also built a web front-end using Vue.js.

Apart from the flutter application, we have designed a
dedicated Unity application, used to handle business
card locating and tracking with Vuforia engine, it

also handles the 3D AR avatar model rendering,

with more than 7 custom models for users to select.
The unity app is integrated within the flutter Ul, both
communicates by serial messaging signals.

In the server-side, we used Node.js and express to
build our backend that handles the request from
the mobile app, including user registration and
authentication, user profile and favourites storage
etc. MongoDB is chosen for our database, it's a
NoSQL database that stores data in JSSON-like
format. Because both Node.js and MongoDB have
better support in JSSON formate during network
request, this makes our progress faster and more
straightforward than expected.
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We use Watson assistant that utilizes machine
learning that can be trained to understand natural
human language, we train the assistant instance
with common questions our target users might
ask, and the instance will be able to recognize any
question in different expressions correctly, enables
our system to understand user’s intent and reply
with correct answers.

API and Integrations

We have used Azure virtual machine as our backend
server. In order to integrate our Node.js server with
the IBM Watson Assitant, we have had the Node.

js server as a relay between the user front-end

and Watson, which makes the Watson API callls,
manages user sessions and process the request
and response from both sides if necessary. This
enables us to make the user profile integration from
our database easier.

Final Thoughts

We have learned a lot during the process of planning
and developing this project. We started from
scratch, communicating with our client, gathering
requirements, and design the prototype together as
a team, which are things we have never done before,
it was an interesting and good experience, we need
to constantly discuss ideas within our team and with
our client, we feel the experience is very practical

as this will be a traditional software development
task look like. Technical side, we have all used and
learned something we have never touched before.
Such as the newest mobile framework Flutter, game
engine Unity, front-end Vue.js and backend Node.
js, express, MongoDB etc. We have to learn from
scratch, and it is a quite rewarding experience to see
what we have built in the end.

If we would be able to take this project forward in the
future, we would definitely first find a way to optimize
our user experiences, we could use LinkedIn Login
and OAuth, to directly parse the user’s LinkedIn
profile, avoiding asking the user to enter their own
information. We would also add more customized
and professional 3D avatars, and business card
tracking images, to make the AR avatar truly
personal. After achieving these, we feel the app is
ready to be published for others to actually use.

Github: https://github.com/ibm-ar-card
Youtube: https://youtu.be/pxXM_Y-umRs?t=252


https://github.com/ibm-ar-card
https://youtu.be/pxXM_Y-umRs?t=252
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IXN Project Abstracts - part two

COMPO0073 MSc Computer Science Project

COMPO0076 MSc Financial Risk Management Project

COMPO0077 MSc Computational Finance Project

COMPO0091 MSc Machine Learning Project

COMPO0098 MSc Computational Statistics and Machine Learning Project
COMPO111 MSc Software Systems Engineering Group Project
COMPO0122 MSc Computer Graphics and Imaging Project

COMPO0131 MRes Robotics Dissertation

COMPO0132 MSc Robotics and Computation Dissertation
COMPO0158 MSc Data Science and Machine Learning Project
COMPO0159 MSc Disability, Design and Innovation Dissertation

Container Damage Detection

Authors: Jiaying FU

Partners: Leif Ollivierre

Organisation: Naxxar Vesuvio

Technologies Used: Yolov4, Yolovs and OpenCV
Project Keywords: Computer vision

Abstract: Artificial intelligence (Al) is popularly

used in the insurance claim process due to its high
efficiency. In this dissertation, we would focus on
container shipping insurance. We hope we can use
the damage on the containers’ surface to predict the
cargo damage inside the container. We would focus
on how to estimate the damage to the containers’
surface. Computer vision is now In this in many fields,
such as object detection. Computer vision works
similarly to human vision. The cameras are the eyes of
the machine, and the algorithms are the brains of the
machine. This dissertation we would combine deep
learning and computer vision using the latest CNN
object detection models. A YOLOv4 model is trained
to identify the container. And a YOLOv5 model is
trained to identify the damage on the containers.
UCL Supervisor(s): Dr Paolo Barucca

Cryptocurrency prediction app

Authors: Max Bosch

Partners: IBM

Organisation: Technologies Used: lonic, Typescript,
Azure, Node.js, and Python

Project Keywords: Machine Learning, Mobile
development

Abstract: In this project, o of a mobile app was
developed that was linked to existing IBM Cloud

Watson AutoAl machine learning models. This project
aimed to allow users to predict cryptocurrency prices,
track the accuracy of these predictions, track their
hypothetical investment, and incorporate Reddit
sentiment in the machine learning model. The main
challenges were decompressing and analysing the
Reddit data and simulating buying and selling orders.
First, the sentiment data had to be processed.
Second, the mobile application was developed and
based on feedback its features were adjusted and
improved. This project succeeded in delivering a
mobile application that users can use when they
want to predict cryptocurrency prices. In addition, it
provides an easy-to-navigate interface for users to
theoretically invest based on these predictions. Finally,
it has shown how free cloud-based architecture can
be used to create new mobile applications.

UCL Supervisor(s): Rae Harbird

loT Based Blockchain Application in Food
Supply Chain

Authors: Chengbin Zhang

Partners: Dr Fergus E.Kidd

Organisation: Microsoft

Technologies Used: Solidity, Azure

Project Keywords: Blockchain, loT

Abstract: This project’s main goal was to create a
blockchain application integrated with IoT devices
for the food supply chain. The application was to be
created using Microsoft Azure and enables users

to finish a simple commercial transaction and help
customers buy fresh food. The application contains
the following features: create smart contracts; buy
and sell food; send data from sensors; a connection

between application and loT device. The developer
also set the main aim of the project was to learn
Solidity and deployment in Azure.

Youtube Link: https://youtu.be/ma6Qhud-g8Y
UCL Supervisor(s): Dr Ghita Kouadri Mostefaoui

Implementation and Simulation-based
Evaluation of Visual-Inertial Marker
Integration for an Optical Motion Capture
System

Authors: Andy Brinkmeyer

Partners: Prof Simon Julier

Organisation: UCL

Technologies Used: C++, Matlab, Unity, C#
Project Keywords: Motion Capture, Robotics
Abstract: High-performance optical tracking of
body-mounted markers, as used for motion capture
or virtual reality applications, relies on measurements
from multiple cameras to triangulate a position. If not
enough measurements are available the estimation
equations are underdetermined and no solution

can be found. One proposed solution is to equip

the markers with inertial measurement units (IMU).

In this work,several a pipeline for simulating visual-
inertial motion capture measurements is developed.
A graphical model for fusing raw optical linear
detector measurements with inertial data is designed,
implemented and evaluated using two methods:

a real-time capable fixed-lag smoother and batch
optimisation. It could be shown that the visual-
inertial system can improve estimates in simple to
moderate kinematic environments but struggles when
confronted with rapid human motion. It was also
demonstrated that the system can fill in short gaps
where no camera measurements are available.
Repository: https:/github.com/andy-brinkmeyer/
PhaseSpaceSim.git

UCL Supervisor(s): Prof Simon Julier

Identifying Progression-based Subtypes
of Huntington’s Disease: Unsupervised
Learning with Clinical Data

Authors: Lucy M. Rothwell, Dr Peter Wijeratne
Partners: UCL research project, Dr Peter Wijeratne
Organisation: UCL

Technologies Used: Python

Project Keywords: Healthcare, Data Science,
Unsupervised Learning, Machine Learning,
Huntington’s Disease, Drug discovery, Clustering
Abstract: Objective: The main objective of this study
was to determine whether data-driven subtypes of
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Huntington’s Disease (HD) exist based on motor,
cognitive and psychiatric clinical symptoms. A
secondary objective was to test whether symptomatic
variance existed independently of the biomarker, CAG
repeat length.

Methods: A data subset of 5947 patients and
controls across 9 features (3 motors, 3 cognitive

and 3 psychiatric test scores) from the Enroll-HD
data set were used. Analysis of the data included
subtyping and stage inference (using the SuStaln
model), MCMC uncertainty estimation, 10 fold cross-
validation and t-tests between subtypes.

Results: Three subtypes with distinct progression
patterns were found: Motor-led HD (Subtype 1),
Cognitive-led HD (Subtype 2) and Psychiatric-led

HD (Subtype 3). The proportions of subtypes in

each group were 0.37, 0.33 and 0.3 respectively.
Statistically significant differences were found
between Subtype 1 and Subtype 2 and between
Subtype 2 and Subtype 3, both with p-values of <
0.01. Statistically significant differences were not
found between the CAG distributions of the subtypes
(p-values > 0.3).

Discussion: This is the first time progression-based
subtypes of HD have been found using clinical test
data. The subtypes discovered could have large
implications on HD treatment scheduling, drug
discovery design and our general understanding

of the disease (for example the Motor-led HD
subtype contradicts a key existing clinical definition
of HD which states that motor symptoms usually
come later). Additionally, it was shown that the
distinct progression patterns (subtypes) existed
independently of CAG repeat length, fortifying the
argument that CAG repeat length is not a suitable
biomarker for predicting disease progression.
Repository: https:/github.com/LucyRothwell/
Clustering-Huntingtons-Disease

UCL Supervisor(s): p.wijeratne@ucl.ac.uk

Intelligent Application Review System:
Using IBM Watson with Node-RED to
Assess Resumes

Authors: James Haworth Wheatman

Partners: John McNamara

Organisation: IBM

Technologies Used: IBM Watson, Node-RED,
Django, Docker, Python, HTML, CSS

Project Keywords: Recruitment, Machine Learning
Abstract: Recruiting employees to an organisation
is a costly and resource-intensive task which is, in


http://Node.js
https://youtu.be/ma6QhuJ-q8Y
https://github.com/andy-brinkmeyer/PhaseSpaceSim.git
https://github.com/andy-brinkmeyer/PhaseSpaceSim.git
https://github.com/LucyRothwell/Clustering-Huntingtons-Disease
https://github.com/LucyRothwell/Clustering-Huntingtons-Disease
mailto:p.wijeratne@ucl.ac.uk
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part, due to the large volume of candidates applying
for each position. This project proposes a prototype
system that could reduce the excessive expenditure
of resources which is required to assess candidates
for job positions. This system allows applicants to
upload a resume, which is analysed using machine
learning, so it can be assessed against different job
descriptions. The system presents recruiters with a
summary of extracted insights from each applicant
and ranks applicants against one another based on
their predicted suitability for the role. Additionally,
the system extracts a personality profile from each
user to compare the personalities of candidates

to current employees of that position; this profile is
obtained by collecting users’ responses to typical
interview-style questions. The project makes use of
IBM Watson’s machine learning tools, including the
Natural Language Understanding, Tone Analyzer, and
Personality Insights API resources. These services
are accessed through the browser-based visual
programming tool Node-RED, and a containerised
Django website is the interface between the user and
these resources.

Youtube Link: https://www.youtube.com/
watch?v=MbyyFSLOMTQ

Repository: https:/github.com/JamesDHW/
ResumeAnalysis

UCL Supervisor(s): Dr Graham Roberts

Containerised microservices to process
end-to-end table recognition tasks via an
attentional encoder-decoder model

Authors: Lukas Ruckensteiner-Geyer

Partners: IBM

Organisation: IBM

Technologies Used: Docker, Node.js, Angular,
Torch7

Project Keywords: Data Science, Software
Engineering

Abstract: The project developed in collaboration
with IBM, explores a route to deploy and manage

a model for table recognition problems within a
bigger software system. The latest advancements
in academia use deep learning methods to extract
tabular information end-to-end. Yet, deploying
these solutions mixes programming languages

and business logic. Microservices architecture is
proposed as a solution. An open-sourced model is
used as a starting point, which is then incorporated
with independent components that collectively allow
a user to convert table images. To maintain high-

quality code, a continuous integration workflow that
automatically tests new features is used during the
development. The result is a system with nearly 70%
testing coverage, where through a web application,
users can securely convert table images to LaTlex,
query the images by their content, and manage
these through a native file management feature. The
architecture provides the flexibility to add and remove
new models. This motivates further research to
improve table recognition solutions and extends the
system’s capabilities.

UCL Supervisor(s): Rae Harbird

Near Natural Language Syntax for
Relational Database Querying

Authors: Omar Diab

Technologies Used: Python, JavaScript, React,
Docker, SQLAIchemy

Project Keywords: Databases, Natural Language
Abstract: Relational Databases have become
ubiquitous in any digitally related setting and therefore
the need to interact with such databases to retrieve
relevant information is as important as ever. Typically,
one uses the structured query language (SQL) to
query a relational database. This project investigates
the move towards a syntax that is as close to natural
language as possible to query the database. This

is implemented in the form of a web application as

a centralised solution offering users the ability to
connect to a database, query it and view the results
all in one location. The natural language style syntax
is hoped to allow both technical and non-technical
users to query the database in a way that is intuitive
and simple.

Repository: https:/github.com/Omar-V2/natural-query
UCL Supervisor(s): Dr Graham Roberts

Data Collection and Analysis of Spreading
of Breaking News on Twitter

Authors: Zechi Gan

Partners: Dr Shi Zhou

Technologies Used: Python

Project Keywords: Data Analytics

Abstract: Online social media platforms like Twitter
have introduced some brand-new features to
achieve higher user engagement, many of which
may affect the way information propagates through
online social networks to a significant extent.

The goal of this project is to assess the level of
turbulence that these changes are causing to the
Twitter information spreading networks. The project

recreated the data collection and analysis carried
out in previous studies, using two recent breaking
news events, and has uncovered some surprising
deviation in spreading network topology: while the
previous work constructed networks following a viral
diffusion model, the two events of interest follow a
broadcasting model of one-to-many dissemination,
and there are O cases of infections through the social
network. We used the notion of structural virality and
have found average Wiener indexes of 1.3 and 1.37
which indicate that the two events of interest have
predominantly pure broadcasts.

UCL Supervisor(s): Dr Shi Zhou

Vertical Launch and Landing Miniature
Aerial Vehicle Flight Controller Design

Authors: Maciej Sobieraj

Partners: Prof Stephen Hailes

Organisation: UCL

Technologies Used: Embedded C, STM32

Project Keywords: Aerial Robotics

Abstract: Fixed-wing Miniature Aerial Vehicles

have superior endurance and horizontal speed over
quadrotor designs, but they are unable to operate, take
off or land in constricted areas. The tilt-rotor bi-copter
system studied in this report can take off vertically,
hover and transition into horizontal flight. The proposed
MAV has the potential to achieve a longer flight time
than quadcopters due to the fact it generates lift using
a fixed-wing rather than its rotors in horizontal flight
mode. The main project objective is to design the

flight control hardware and firmware for the proposed
MAV prototype and demonstrate that the vehicle is
operable. The project began with the design and
fabrication of the aircraft prototype as well as flight
controller hardware, followed by the implementation of
sensor fusion and control algorithms in C. Flight tests
demonstrate that the MAV can perform vertical take-off
and landing manoeuvres and is stable in hover.
Repository: https:/gitlab.com/Macsob/matchstick-fc
UCL Supervisor(s): Prof Stephen Hailes
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Optimizing the diagnosis and treatment of
age-related macular degeneration using
machine learning

Authors: Ruoqgin Tang

Partners: Dr Konstantinos Balaskas, Dr Pearse Keane
Organisation: UCL

Technologies Used: TensorFlow

Project Keywords: Machine Learning, Healthcare
Abstract: Age-related macular degeneration (AMD)
is the commonest cause of irreversible blindness

in the UK. Every day, more than 200 people in the
UK develop severe, blinding forms of the condition.
Geographic atrophy (GA) is the advanced stage

for the atrophic form of this disease, “dry” AMD.

This work developed a machine learning model
capable of segmenting the boundaries of GA in
optical coherence tomography (OCT) images. The
anatomic measurements generated will be used to
develop classical machine learning models to predict
disease progression and thus help guide the future
identification of novel therapies.

UCL Supervisor(s): Prof Daniel Alexander

Decentralised Data Management

Authors: Jack Fraser-Nash

Partners: Fergus Kidd

Organisation: Avanade

Technologies Used: Python, HTML, CSS,
Javascript, Azure Blockchain Workbench, Azure Blob
Storage, REST APIs

Project Keywords: Decentralised, data
management, blockchain, ethereum, smart contracts,
data sharing

Abstract: In the digital age, individuals are
transferring many facets of their lives to the internet,
yet few consider what happens with this data, who
stores it, and where it resides. Personal user data is
largely controlled by corporations that cannot provide
assurances over data security, leaving individuals
vulnerable to data breaches and identity theft. To
combat this issue, data management must transition
by empowering individuals to manage their own data
with full transparency over how this is used. With the
emergence of mainstream blockchain technology, it is
possible to use peer-to-peer applications to achieve
this by guaranteeing user autonomy. This project aims
to facilitate transparent data management between
individuals and organisations by using a customised
smart contract on the Ethereum blockchain network.
A user-facing web application interacts with the


https://www.youtube.com/watch?v=MbyyFSLOMTQ
https://www.youtube.com/watch?v=MbyyFSLOMTQ
http://Node.JS
https://github.com/Omar-V2/natural-query
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smart contract deployment to enact changes to the
contract’s state, whilst Azure Blob storage holds
user-uploaded data external to the public ledger. By
querying the contract’s current state via the web app,
individual users can securely share their data over
blockchain with organisations on the system. The
solution constructed successfully achieves the goal,
by implementing a fully visible data management
flow that uses the smart contract application to
trigger external actions. Individuals can voluntarily
share data with specified organisations, view their
data, manage access requests, revoke access, and
terminate data at any point. Organisations can also
request access and view user data, before releasing
access back to the individual. The project acts both
to improve traditional identity verification, and as an
initial platform for users to profit by sharing personal
data with organisations in the data-sharingeconomy
of the future.

Youtube Link: https:/www.youtube.com/
watch?v=U7ztRveaAe8

Repository: https:/github.com/Jackfn96/DataMgmt
UCL Supervisor(s): Dr Ghita Kouadri Mostefaoui

Investigation of new Smart Space
Services Using Passive Observer
Technology

Authors: Constantin Ulbrich

Partners: Fergus Kidd, Chris Lloyd-Jones
Organisation: Avanade

Technologies Used: Python, C, C++, HTML, CSS,
JavaScript, Azure Computer Vision, Azure Face,
Azure Custom Vision, Azure Blob Storage, Microsoft
Azure Kinect DK, Azure Kinect Sensor SDK, MySQL,
Flask, Matplotlib, Bootstrap

Project Keywords: Internet of Things, 10T, Industrial
Internet of Things, lloT, Commercial Real Estate,
Office Space, Machine Learning, ML, Computer
Vision, Object Detection, Emotion Detection, Smart
Spaces

Abstract: This project aimed to propose and validate
a new smart space service, using passive observer
technology, for the Modern Workplace Practice of the
technology consultancy Avanade. Specifically, the
client was interested in learning about potential uses
of the Azure Kinect DK sensor. The industry project
was divided into a research and proof of concept
component. The core research goal regarding the
identification of potential use cases for the Kinect

DK was answered with five recommendations.
These have been developed in the following areas

of application: office space, industrial manufacturing
and construction sites, retail, and medicine. Out

of the recommended use cases, it was decided

to build a proof of concept application for the core
functionalities of the office space use case, namely
the SmartVision system. It aims to demonstrate new
solutions for office space occupation measurement
in an unassigned desk environment and sensing
employee health through emotion detection.

UCL Supervisor(s): Dr Yuzuko Nakamura

Landscape News Service

Authors: Nicholas John Heath

Partners: IBM

Organisation: IBM

Technologies Used: IBM Watson Discovery News,
Python, Bootstrap, JavaScript, JQuery, Docker, AWS
Elastic Beanstalk.

Project Keywords: Data Science, Natural Language
Processing, Media

Abstract: The Landscape system is designed to
highlight news reports that contain novel information
or quotes. The system serves an alternative view

of breaking stories to that offered by existing news
aggregators, which often serve up coverage that is
repetitive in content or tone. Landscape identifies
groups of stories related to breaking news, and then
ranks stories in terms of the proportion of novel
quotes and entities -- such as people and places --
they contain, before serving the user the three highest
ranked stories. This novelty ranking is generated by
carrying out a relative frequency distribution analysis
of entity and semantic role data derived from NLP
analysis of articles by the IBM Watson Discovery
News platform. As well as showcasing novel content,
Landscape also serves up the article whose tone
diverges most from related news coverage, by
highlighting the article that is the greatest outlier in
terms of its Watson-assigned sentiment rating.

UCL Supervisor(s): Dr Dean Mohamedally

Web Application to Air quality analysis

Authors: Jinxiu Xiao

Partners: Roberts, Graham

Technologies Used: Python, Bootstrap

Project Keywords: \Web application

Abstract: With the development of society, human
activities are increasing. The impact of social
movements on air quality continues to rise, causing
more and more air pollution. To protect the air
environment, we need to clearly understand the

air pollution levels in different regions, find ways

to display air pollution data, analyse and compare
air pollution data, and obtain air pollution levels

and quality changes. This project aims to create a
web application for people. Regarding front-end
implementation, Bootstrap is the main framework,
which is a collection of HTML, CSS, and Javascript.
Regarding back-end implementation, the application
is building on a Python-based framework like Flask.
Admin can download air pollution datasets for many
areas in CSV format, manage the upload of data and
storage in a database. MySQL is one of the most
common general-purpose relational databases, so
we use MySQL for the database. Users can find ways
of displaying the data. Simultaneously, the web app
provides a dashboard to allow users to view the data
in tables or charts and search. The web app can
display analysis functions, such as comparing air
pollution quality in two months and finding averages
at different times of the year.

Repository: https:/github.com/Jinxiu573/L.ondon-
data-analyse

UCL Supervisor(s): Dr Graham Roberts

The ANCSSC Web App: Knowledge
Sharing and Capacity Building

Authors: Kamile Sakelyte

Partners: Dr Husna Ahmad

Organisation: The ANCSSC

Technologies Used: PHP, MySQL, HTML, CSS,
Bootstrap, JavaScript libraries

Project Keywords: Software Engineering, Systems
Integration

Abstract: This systems integration project

followed on from the work of the previous ANCSSC
development teams. It aimed to create a web
application to provide a platform for the organisations
to share knowledge and resources easily, as well

as to connect and form partnerships. The project
involved product handling and delivery through the
software development stages. Code base projects
were inspected, enhanced and rearchitected to fit
the new project goals. New client requirements were
gathered, analysed and implemented using Agile
project management. The integrated system was
deployed to the client server. As a result, the legacy
prototype components were deployed to a live server
where they can be used by the ANCSSC and its
members. The web app provides enhanced features
from foundation projects and a number of new
features, such as geolocation mapping, enhanced
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member and project searching and project-related
report generation for the NGOs’ data based on
ANCSSC models.

UCL Supervisor(s): Dr Dean Mohamedally

An loT based end-to-end solution to
optimise waste collection in smart cities

Authors: Maria Victoria Rosello Petit

Partners: Avanade

Organisation: Avanade

Technologies Used: Azure, Angular, Python, C++
Project Keywords: IoT and smart cities

Abstract: With increasing urbanization and
population, waste generation levels are also
significantly increasing. Hence, the need for a more
efficient waste management system becomes
apparent. Moreover, managing resources and
operations in large cities only becomes efficient

and cost-effective if these processes become more
automated and connected. Rapidly evolving 5G
technology and loT are driving cities to become
smarter and more automated. This report proposes
an end-to-end solution that aims to improve waste
collection in cities. The system includes an loT device
placed in bins to track how full they are. This device
sends this fill data to an Azure loT hub which ingests
and stores the data in the cloud. Finally, a web
application serves as a real-time data visualization
tool, this application also includes the option to
compute the most optimal waste collection route. The
web application was developed using the Angular
framework along with the Azure Maps API for route
optimisation and to generate the map view. The back-
end was developed using the Express framework
with NodedS with a Microsoft SQL database, also
hosted by Azure Services. The device includes

an ultrasonic sensor and an Arduino MKR1000
which sends telemetry via WiFi to Azure’s 10T hub.
By recording each individual bin’s fill level, waste
collection routes can be optimized by only collecting
bins that are above a certain fill threshold. Thus,
resulting in a more time efficient system which can
also help optimize fuel consumption.

UCL Supervisor(s): Dr Kevin Bryson

Minecraft for Supporting Education

Authors: Ethan Fraenkel

Partners: Joseph Connor, Jon McNamara
Organisation: IBM

Technologies Used: Python, Spigot, Pickle,
Minecraft, Bukkit, Raspberryduice


https://github.com/Jackfn96/DataMgmt
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Improving Customer Satisfaction using
Speech Emotion Recognition and Deep Learning
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The Team

We (Bilal Tarig, Wenhua Wei, Bang Ma)

are a group of 2nd year undergraduate
students studying computer science at UCL
and have been collaborating with the RISE
research institution in Cyprus (now called
CYENS) for the past year.

Project Outline

Our aim is to research the viability and the
current state-of-the-art approaches to real-
time speech emotion recognition. We are
also tasked with using these approaches to
create a service for call centre managers to
evaluate and improve the performance of
call centre agents.

Our Approach

We have been developing a web platform
that allows managers to upload call
recordings to the system for analysis to
provide insights into the performance of
individuals in the call centre. We began

by conducting research into the current
approaches to speech emotion recognition
via machine learning and the various
features, modalities and classifications
required to model the problem.

A high level overview of our
platform architecture

We decided to use Opensmile (https://
www.audeering.com/opensmile/)

for audio feature extraction and trained
our model on the RAVDESS, SAVEE and
IEMOCAP datasets. Our model consists
of a single layer LSTM with 80 hidden
units, with a 50% random dropout factor,
followed by a fully-connected layer using
softmax as the activation function that
outputs four decimals indicating the
probability for each of the emotions:
happiness, anger, sadness and neutral
speech. The number of epochs is set to 44
and the batch size is 32.

Our platform is developed to be very
modular and although we have focused
on using speaker emotion as the metric
for call performance, the system is able
to be extended very easily to support
other performance indicators. This is
because we have utilised the cloud
capabilities of Microsoft Azure so that the
data management and audio processing
components of the system can be
automatically scaled and conform to the
load and usage of the platform. This is
primarily done using storage queues to

Accuracy on Testing Dataset
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FASDESS & SAVEE & 1 5858 of EMOCAP

predicted_sad

true_angry  0.5966666666666667 0.14333333333333334 0.21666666666666667 0.043333333333333335
true_happy 0.0B670520231213873  0.3179190751445087  0.407514450867052 0.18786127167630057
true_neutral 0.1407185628742515 0.18862275449101735 0.5209580838323353  0.1457005988023552
true_sad 0.019943019943019943 0.07977207977207977 0.301994301994302 0.5982905982905983

submit asynchronous processing jobs that trigger
Azure Functions which have access to data from a
database and blob storage instance.

Conclusion and Future Work

At first, two datasets RAVDESS and SAVEE were
chosen to do the experiment. We separated the
data into training, validation and test sets accounting
for 60%, 20% and 20% of the total data. Also, they
were equally divided into four groups being marked
as angry, happy, neutral and sad respectively. The
result accuracy of the test is relatively high (83%).
However, this model is only trained on audio data
without semantic contents and can only deal with
audios with obvious emotions. However, our model
is used for the call centre application which requires
a good capability of generalization. Therefore,

other better datasets are needed for better
performance. IEMOCAP dataset, which contains
natural conversation, script reading and improvised
conversation is chosen. one of the five sessions in
the IEMOCAP dataset was added to our dataset
and it turned out to be more accurate on classifying
vague emotions. Several experiments were carried
out with the RAVDESS, SAVEE and some of the
IEMOCAP sessions chosen to be the training data
and another session to be the test data. All the
results of accuracy vary in a rather small range. One
obvious reason could be that some utterances in
IEMOCAP express emotions by speech content,
rather than voice. However, our model only has the

ability to classify emotions through acoustic features.

As the figure above shows, the first block indicates
the result of testing over the RAVDESS and SAVEE
data, which is relatively easy to get a high accuracy.
On the other hand, for the second and third block,
another IEMOCAP session which is not used for
training is chosen to be tested.

It can be seen that the results of block 2 and 3 does
not differ from each other greatly, in or der to further
explore the reason, a confusion matrix was drawn
for analysis.

The emotion classifier we have built and trained gives
us interesting insights into call centre performance
and by aggregating data over time and tuning the
model accordingly, we believe that our application
would aid both agents and managers in their
approach to good customer interactions. The
accuracy of analysing pure speech may still be
improved upon by including more features such as
conversation content and audio frame slicing as
well as tuning machine learning hyperparameters
by integrating customer and manager ratings in a
controlled tuning feedback loop.

Our system is also able to scale on demand,
allowing for seamless, asynchronous upload and
analysis, which was an important requirement

we had before designing the architecture. The
aforementioned additional features and metrics for
performance would be quickly implementable to
verify whether

they prove useful @ CY E N S

in the real world. CENTRE OF EXCELLENCE


https://www.audeering.com/opensmile/
https://www.audeering.com/opensmile/
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Project Keywords: Education

Abstract: IBM have many global initiatives for helping
the education of computer science. Minecraft is one
of the world’s most accessible gamified means of
learning. There are several closed source libraries and
engines that can interact with Minecraft servers. They
are capable of enabling children to generating worlds
with programming languages. This project is part of
an IBM initiative to explore the first generation of Al
and social online presence to help kids engage with
each other while coding. This project demonstrates a
prototype chat layer within the Minecraft environment
that enables assets and levels to be triggered. The
content of the chat layer has been developed by NHS
experts and reviewed externally to the project with
children.

Repository: https:/github.com/IBMIXN/Minecraft-
for-education

UCL Supervisor(s): Dr Dean Mohamedally

IBM-NHS-UCL Despatch Drone

Authors: Asrath Rahman

Partners: Jon McNamara

Organisation: IBM

Technologies Used: Node-RED

Project Keywords: Healthcare, Drones

Abstract: The aim of this project was to conduct
an experiment and develop a proof of concept to
ascertain whether IBM Node-RED technology could
be employed to instruct a specific drone to transport
a payload for both inter-hospital and intra-hospital
deliveries. One of the drones that were used to run
the experiments using Node-RED was a DJI Mavic
Mini. Challenges arose from the fact that the DJI
Mavic Mini was a closed system drone. A closed
system drone means there is no access to the
drone’s ports therefore, preventing command of the
drone with Node-RED. This impediment leads to the
acquisition of a DJI Ryze Tello EDU; which contained
open ports and an open system SDK platform.
However, the Tello EDU was limited due to the lack
of GPS, a smaller frame and less battery power
compared to larger closed system drones in the
market such as the Mavic Mini. The final product is a
proof of concept for an application named IBM-NHS-
UCL Despatch Drone which uses the Node-RED
dashboard, to provide multiple methods of navigation.
The IBM-NHS-UCL Despatch Drone includes two
controllers; one with a user input function and one
with pre-set values. The IBM-NHS-UCL Despatch
Drone also includes map navigation methods, one

with a start and endpoint route generator and one
with a map waypoint plotter

Youtube Link: https://www.youtube.com/playlist?list
=PL3HM8GuLNKhKmM2M5MGxroyweX3-L71V3f
Repository: https:/github.com/arahman0/IBM-
NHS-UCL _DespatchDrone

UCL Supervisor(s): Dr Dean Mohamedally

Food Stock Entry Using Computer Vision

Authors: Harry F. Bullough

Partners: Dr Yun Fu, Dr Dean Mohamedally
Organisation: UCL

Technologies Used: Python, Detectron2, Google
Colab, Google Vision API, Weights & Biases, Flask,
Azure

Project Keywords: Computer Vision, Machine
Learning

Abstract: The management of food stock in
supermarkets can be achieved through demand
forecasting, minimising spoilage. In scenarios

such as food banks, this is more complex due to
the variation in brand, product type and a large
distribution of expiration dates. This project aimed to
review state-of-the-art computer vision algorithms
for object recognition and expiration detection and
implement a tool for use in a stock management
system. A new food image dataset was compiled
and a Mask R-CNN model was trained using the
Detectron?2 toolbox. The model was augmented
using text detection with Google’s Vision APl and

a keyword dictionary, achieving an accuracy of
91.75%. Expiration date recoDrition was achieved
using text detection. Two methods of data search
were performed, and a final proposal was made.
An accuracy of 75% was measured. The object
recognition and expiry detection modules were rolled
up into an APl and deployed on an Azure VM.
Youtube Link: https:/youtu.be/[TZhXpBSAAA
Repository: https:/github.com/harryfo/QST

UCL Supervisor(s): Dr Yun Fu

Diagnotify Application

Authors: Yifan Lou

Partners: Prof Neil Sebire

Organisation: GOSH DRIVE

Technologies Used: lonic, C#, Azure

Project Keywords: Healthcare

Abstract: Currently, the records of GOSH patients
(Great Ormond Street Hospital) are kept offline in
papers which needs a large amount of time and effort
to manage, and it is difficult for the clinician to find

these records when diagnosing iliness. This project
aims to develop a system to store the data on a cloud
server and enable clinicians to access this information
by mobile phone. The project contains two parts: a
mobile application and backend APl and database.
The application is developed using the lonic
framework, and an ASP NET Core Web APl is built to
work with Microsoft SQL Server. The final application
met the requirements of the client. It provided a
user-friendly user interface for the clinicians to quickly
find a patient and view the records. Additionally, the
clinician could add his or her patients to a watch list.
UCL Supervisor(s): Dr Yun Fu

IBM - UCL Wapets: a multi-pet chatbot
Al architecture for supporting social
isolation and loneliness in elder people

Authors: Natalia del Mar

Partners: Jon McNamara

Organisation: IBM

Technologies Used: Node-RED, IBM Watson
Project Keywords: Artificial Intelligence, Healthcare,
Conversational agents, Chatbots

Abstract: Social isolation and loneliness are common
problems in the elder. There is an opportunity to
combine the findings on animal-assisted therapy and
conversational agents to create a computer-based
conintoersational pet for the elder that would not only
behave as a friend but also as a helper to access web
applications that would be otherwise inaccessible by
them. In this project, a multi-pet chatbot architecture
called "Wapets’ was developed. The requirements
included basic topics like greetings, as well as complex
topics like messaging via Facebook Messenger and
browsing YouTube videos. Agile methodologies were
used to finish the project on time. IBM WatsoDras
used as the natural language understanding and
conversational Al service and it was integrated to the
application and external services using Node-RED.
The application resulted to be a strong starting point to
explore the benefits of conversational pets in the elder.
This project has infinite potential extensions for the
benefit of the elder and their integration with society,
improving their wellbeing and health and keeping them
more time with us.

Youtube Link: https:/www.youtube.
com/watch?v=CWXjrihYtak&t=3s&ab_
channel=NataliadelMar

Repository: https:/github.com/IBMIXN/Wapets-
uCL

UCL Supervisor(s): Dr Dean Mohamedally
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A Comparative Study of Data
Augmentation for Diffusion-Weighted
MRI to Train CNNs for Prostate Cancer
Classification

Authors: Oliver Dean

Partners: UCL research project

Technologies Used: PyTorch, Python

Project Keywords: Healthcare ML

Abstract: There is interest in using CNNs to aid in
the diagnosis of prostate cancer from mpMRI exams.
However, there is currently limited research into the
optimal augmentation policy for such models. We
used rotations, translations, shears, and scales to
statically augment a training set of DW-MRI exams of
274 prostate lesions. Each transformation was applied
to the training set across a range of magnitudes. In
total, 39 different data augmentation policies were
trialled and compared to a baseline model which

had been trained with non-augmented data. Each
model was tested on a validation set of 51 lesions and
evaluated using AUROC. In addition, each model was
trained multiple times with a range of random seeds
to estimate confidence intervals. A mean AUROC of
0.69 was the highest result achieved. It was obtained
by scaling the data by a 1.4x magnitude and scored
+0.07 higher than the baseline.

Youtube Link: https:/www.youtube.com/
watch?v=zH5kdDFjx9M

UCL Supervisor(s): Laura Panagiotaki

Epilepsy Diary

Authors: Shitong Mi

Partners: Gemma Molyneux

Organisation: GOSH

Technologies Used: IONIC/SQLite

Project Keywords: Mobile-app, Hybrid Application,
SQLite database

Abstract: Traditionally, Epilepsy patients are required
to record their episodes by their caregivers with
paper-based records. This is not the most efficient
method and paper-based records are very difficult to
store. This project aims to develop an application to
digitalis this process for their caregivers. Caregivers
can add, store, delete and update patients record

on their mobile phones. They can print these
records and to show them to their GP. Throughout
this project, | had weekly meetings with Dr Fu, my
supervisor to discuss solutions to various problems
including database, Ul design and set goals to
complete tasks. | used the lonic framework and


https://youtu.be/jTZhXpBSAAA
https://github.com/harryfb/QST
https://www.youtube.com/watch?v=CWXjrlhYtak&t=3s&ab_channel=NataliadelMar
https://www.youtube.com/watch?v=CWXjrlhYtak&t=3s&ab_channel=NataliadelMar
https://www.youtube.com/watch?v=CWXjrlhYtak&t=3s&ab_channel=NataliadelMar
https://github.com/IBMIXN/Wapets-UCL
https://github.com/IBMIXN/Wapets-UCL
https://www.youtube.com/watch?v=zH5kdDFjx9M
https://www.youtube.com/watch?v=zH5kdDFjx9M
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Angular for the front and back end for mobile
development. | chose SQLite for the local database
deployment. As a result, this application can record,
store, update and delete both Epilepsy records and
Ketones/Blood Glucose records. Users can also
export the data into a PDF file to show to doctors. In
addition, they can back up their data in a SQL file.
Users can import the backup file data if they switch to
a different device.

Youtube Link: https://youtu.be/3S3J0ulAVy4
Repository: https:/github.com/UCLYunFu/
COMP0073_2019_ShitongMi.git

UCL Supervisor(s): Dr Fu Yun

Node-RED package for localised voice
processing for IBM loT TeddyBear

Authors: Joshua David Pimm

Partners: John McNamara

Organisation: IBM

Technologies Used: Node-RED, Node.js,
DeepSpeech

Project Keywords: Internet of Things, Audio
Processing, Speech Transcription

Abstract: This project attempts the re-
implementation of part of a Python project in the
Node-RED visual programming language. This
required the analysis of an existing loT TeddyBear
project, intended for use in clinical environments to
assist with the collection of diagnostic information
when a child patient is anxious, to examine the
project’s constituent components and functionality.
Followed by the comparison of the required functions
with the available components in the Node-RED
framework, to determine what additional components
would need to be created for re-implementation.
New components were then constructed to provide
the missing functionality, extending the Node-RED
framework, leading to the creation of components
for the reencoding of pulse code modulated audio,
voice-activity-based filtering, and audio transcription,
making use of existing modules available for Node.
js and Mozilla DeepSpeech. These components
were then successfully tested by creating an audio
transcription pipeline within Node-RED.

Youtube Link: https://www.youtube.com/
watch?v=ClvrbxFOC70

Repository: https:/github.com/IBMIXN/

loT TeddyUCL

UCL Supervisor(s): Dr Dean Mohamedally

Comparing Collective Intelligence and
Single Expert Opinion for Financial
Decision

Authors: Yinghui Tanrecognition

Partners: Mike Halsall, Raghu Suryanarayanan
Organisation: Navega strategy platform
Technologies Used: Excel

Project Keywords: Collective intelligence
Abstract: Summer internship in Navega strategy
last for around 10 weeks. The objective of the
project is to participate in Wisdom by Navega
collective intelligence platform, then we answer
the released question on the platform. Then, the
answer of participants would be the bases database
of Navega for the solution. My methodologies
follow interpretivism philosophy, inductive and
explanatory research approaches. Applying
mathematical knowledge concerning, numerical
analysis, probability, statistics knowledge on time
series analysis and econometrics. The comparing
technologies are from the simple and weighted
average normal distribution, Kullback-Leibler (K-
L) approach, t-test distribution, and the Bayesian
approach.

UCL Supervisor(s): Simone Righi

VIX Index Prediction

Authors: Gaoyuan Wu

Partners: Aric Whitewood

Organisation: XAl Asset Management, Ltd.
Technologies Used: Python

Project Keywords: Finance

Abstract: The summer project at XAl Asset
Management last for about 2 months. The main goal
of the summer project is to research and implement
a prediction model for the VIX index in Python. The
necessary works in the summer project include
reading literature, writing Python codes to analyze
data, concluding and writing down valuable fruits

in words. Based on the provided data set that
initially contains one endogenous variable and five
exogenous variables, after analyzing, finally one
ARMA model and one ARIMAX model containing
three useful exogenous variables have been built.
After comparing, the ARIMAX model is verified to
have a better performance, in terms of in-sample and
out-of-sample prediction.

UCL Supervisor(s): Dr Robert Elliott Smith

The Sentiment Analysis Based on
Telegram and Related Market Activity in
the Cryptocurrency Filed

Authors: Yutong Guo

Partners: Paolo Tasca, Alessandro Recchia
Organisation: UCL Blockchain Centre
Technologies Used: Python

Project Keywords: Cryptocurrency market
Abstract: This paper uses messages data extracted
from Telegram, a social media platform, to study the
market trend and predictability of cryptocurrencies.
We analyze the message data to determine the
sentiment and score embedded in the messages,
then use them as independent variables to predict
the market trend of the cryptocurrency. On the other
hand, we will use the market indicators to predict the
public’s sentiment (positive, negative or neutral). The
results will be obtained by aggregating the hourly data
with 1 to 24 shifts forward. To this end, the research
uses a machine-learning classification algorithm: The
naive Bayes algorithm. In addition, we use evaluation
indicators such as accuracy, precision score, MAE,
and RMSE to test and compare the results. Finally,
we classify and analyze the characteristics of daily
messages. Our results show that the sentiment
hidden in the messages posted on the Telegram is
easily affected by the market, and the market is not
easily influenced by public sentiment. If the sample
size is large, the result of the model will be better.
UCL Supervisor(s): Paolo Tasca, Alessandro
Recchia

Digital Currency Data Consolidation and
Financial Statistics Prediction

Authors: Zhidan Zhu

Partners: Paolo Tasca

Organisation: UCL

Technologies Used: Python

Project Keywords: data science

Abstract: Data science has been playing an
important role in decistests Severalscale-invariantThis
project aims to make during the last few decades.
This dissertation aims to dig the structure between
several financial time series and predict the financial
statistics by adopting a series of statistical tests and
VAR models. We found that the traditional statistical
tests such as the Pearson correlation test can help to
determine the factors when running the VAR model.
UCL Supervisor(s): Alessandro Recchia
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Observable determinants of Operational
Risk

Authors: Federico Nardi

Partners: Chapelle Consulting

Organisation: Chapelle Consulting

Technologies Used: R, Microsoft Excel, LalTeX
Project Keywords: Operational Risk, Data Science,
Risk Modelling

Abstract: This study investigates the relationships
between Operational Risk incidents and other
financial and structural characteristics of companies.
Starting from a specific dataset, created by ORX, we
apply several methodologies (Multivariate regression
and MARS for severity and Poisson Regression

and Negative Binomial Regression for frequency) to
identify determinants of losses, obtaining significant
results as regards all selected models. Successively,
we implement a brief comparison between the
companies that experienced Operational Risk Losses
and those that did not, through chi-squared and
t-tests, evidencing just two statistically significant
discrepancies between the groups, as far as Size and
Number of Firms in Corporate Group are concerned.
UCL Supervisor(s): Dr Ariane Chapelle

Impact of Covid-19 on the Financial

and Economic Operational Scenario

of Hospitality Industry: A comparative
study with Pre Covid-19 Era in the United
Kingdom

Authors: Luoyu Zhang

Partners: Mike Halsall

Technologies Used: Bloomberg

Project Keywords: financial

Abstract: The following report had performed a
research study that focused on determining the
impact of Covid-19 on the financial and economic
operational scope of the hospitality industry and
further compares it with the business situation before
the virus outbreak took place. The study has been
conducted in the UK that is primarily known for a
highly prosperous hospitality operational sector. For
this purpose, the secondary quantitative method
has been used for the analysis of data. The data has
been collected using the Bloomberg website. The
data findings stated that the economic and business
environment of the hospitality sector of the UK is
experiencing severe financial turmoil.

UCL Supervisor(s): Carolyn Phelan


https://youtu.be/3S3J0uIAVy4
https://github.com/UCLYunFu/COMP0073_2019_ShitongMi.git
https://github.com/UCLYunFu/COMP0073_2019_ShitongMi.git
http://Node.JS
http://Node.JS
http://Node.JS
https://www.youtube.com/watch?v=CIvrbxF0C70
https://www.youtube.com/watch?v=CIvrbxF0C70
https://github.com/IBMIXN/IoTTeddyUCL
https://github.com/IBMIXN/IoTTeddyUCL
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Stress Testing and Reverse Stress Testing
using Log-normal Processes

Authors: Soomin Kim

Partners: Prof Peter Mitic

Organisation: Santander

Technologies Used: R

Project Keywords: Risk Management

Abstract: The importance of stress testing is
emphasized for the banking system so that sufficient
capital is retained to withstand shocks. Hence, we
build a framework applied both to stress testing and
reverse stress testing using Log-normal processes.
The model predicts the future operational risk losses
projections regarding a sequence of economic

risk factors. The basic framework generates a set

of anticipated losses that are consistent with the
historical loss distribution. The economic scale
factors used during the examination are specified
directly or derived from external data with specialized
scenarios. Using a capping limit to deal with extreme
stress factors, we found the relationship between the
stress level and the Value-at-Risk (VaR), representing
the projected operational risk losses in our project.
UCL Supervisor(s): Dr Riaz Ahmad

Implementing an Algorithmic FX Trading
Strategy based on Fractal Scaling Laws
under a Directional Change Event-time
Framework

Authors: George Gomersall

Partners: HSBC

Technologies Used: Python

Project Keywords: Fractal Geometry, Algorithmic
Trading, Finance, FX

Abstract: This project implements and evaluates
an algorithmic trading strategy based on empirical
scaling laws exhibited by FX market data mapped
to an event-based time framework comprising
alternating upward and downward directional
changes of a threshold magnitude. Similarly to the
Coastline Paradox of fractal geometry whereby the
length of the coastline of Britain is seen to increase
under finer units of measurement, within the event-
based time framework the total length of the FX
price series was observed to increase significantly
as the directional change threshold decreased.

A number of empirical scaling laws were derived
from the “coastline of prices”, providing scale
invariant relationships that hold over several orders

of magnitude across multiple exchange rates. One
such scaling law identified overshoots in price
movements and became the basis of the so-called
Coastline Trader and Alpha Engine algorithmic trading
strategies, which take counter-trend positions that
cascade and de-cascade according to intrinsic

time events in the market. The aim of this project is

to implement a strategy based on the scaling law
relationship underlying the Coastline Trader. Optimal
threshold parameters are fit for five currency pairs and
the performance of the algorithm is assessed.

UCL Supervisor(s): Paris Pennesi

Mixed Frequency Macroeconomic
Forecasting- Based on Bayesian VAR
approach

Authors: Minjun Lu

Partners: Mike Halsall, Raghu Suryanarayanan
Organisation: Navega Strategies

Technologies Used: Matlab

Project Keywords: Mixed Frequency, Bayesian
methods, VAR, Macroeconomic, State-space
Abstract: This article develops a vector
autoregression model for eight macroeconomic
series which are observed at mixed frequencies—
quarterly and monthly. The model is built in a state-
space form and estimated with Bayesian methods
under a Minnesota-style prior. Gibbs sampling is
applied for sampling the posterior distributions.
Out-of-sample forecasts are estimated during the
pandemic, and we evaluate the model performance
by backtesting the forecasts during the near 11 years
using the RMSE method.

UCL Supervisor(s): Robert Elliott Smith

Modelling Shipping Investments: An
alternative approach to standard DCF
analysis

Authors: Nikolaos Santo

Partners: Lomar Shipping Limited

Technologies Used: Python — Jupyter Notebook,
LaTex

Project Keywords: Shipping

Abstract: The dissertation explores an alternative
approach to the standard discounted cash flow
analysis for the appraisal of investment projects in
the shipping industry. The analysis is focused on
the container industry, and particularly on the case
of three different size segments (1,700 TEU, 2,500
TEU, 4,400 TEU). An investor joining a project as the

owner of the vessels faces various risks. In the current
analysis, the two of the most important ones are
examined and modelled. The first risk has to do with
the operating income of the vessels, and therefore,
with the dynamics of the time charter rates. The
second risk is related to the investment’s exit strategy,
and more specifically, with the terminal value of the
portfolio. The former is incorporated by modelling

the time charter rates using a Mean Reverting Jump
diffusion model (MRJ), while the latter is approached
by calculating the terminal value of a portfolio through
the characteristic function of the MRJ model. It

was proved that even though time charter rate
dynamics were replicated quite successfully, further
improvement is needed for the valuation of container
ships, mostly due to the lack of data.

UCL Supervisor(s): Dr Guido Germano

Minimising Margin by Gaussian Process
and Bayesian Optimisation

Authors: Guoliang HE

Partners: Alan Stewart

Organisation: Elan Capital

Technologies Used: GPyTorch, Botorch

Project Keywords: ML

Abstract: This project focuses on allocating futures
via Bayesian Optimisation. The allocation of futures
over different accounts will cause different margins.
The relationship between the allocation and the
margin can be considered as a black-box function,
whose gradients are not available and its evaluation
is expensive. Bayesian Optimisation, a data-efficient
and derivative-free optimisation method, has been
widely studied and applied to black-box optimisation
problems in recent years. Thus, this project
concentrates on applying Bayesian Optimisation to
futures allocation. We provide an empirical study on
designing Bayesian optimisers and propose a new
family of acquisition functions that are shown to be
effective by experiments.

UCL Supervisor(s): Dr Dariush Hosseini

Generalised Variational
Inferenceposteriors in ProbabilisticDeep
Learning

Authors: Georgios Felekis

Partners: Theo Damoulas

Technologies Used: PyTorch

Project Keywords: ML

Abstract: In this thesis, we study probabilistic Deep
Learning methods with a focus on approximate
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Inference and offer a comparison against the state-
of-the-art methods including standard Variational
Inference, Monte-Carlo Dropout, Stochasticgradient
Langevin dynamics and Deep Ensembles. The
central point of our work is the empirical inspection
of the performance of these techniques, compared
to a recently proposed framework called Generalised
Variational Inference (GVI). GVI can be seen as

a generalisation of Bayesian Inference that is
specified by an optimisation problem over a space
of probability measures with three independent
arguments: a loss, a divergence and a variational
family. By advocating an optimisation-view of
Bayesian Modelling, GVI posteriors can be seen as
the optimal Q-constrained solution to the optimisation
problem. We motivate GVI especially in the context
of Bayesian Neural Networks where, most of

the time, they suffer from certain inappropriate
assumptions related to the prior, the likelihood and
the computational resources. We find that, in certain
cases, approximate posterior distributions derived
from Generalised Variationallnference offer attractive
properties concerning uncertainty quantification,
consistency and predictive performance.

UCL Supervisor(s): Brooks Paige

Learning Transferable Neuroimaging
Representations for Robust Early
Dementia Detection

Authors: Boris van Breugel

Partners: Aladdin Healthcare Technologies,
Zhangming Niu

Organisation: Aladdin Healthcare Technologies
Technologies Used: PyTorch

Project Keywords: Healthcare, Convolutional
Neural Networks, Transfer Learning, Alzheimer’s
Disease

Abstract: In recent years numerous deep learning
approaches have been proposed for the automated
classification of Alzheimer’s disease (AD) from
neuroimaging scans. These methods usually consist of
a 3D convolutional neural network (CNN) architecture
trained on MRI or PET scans. Unfortunately, AD
neuroimaging datasets are small for deep learning
standards, thus existing models need to be severely
limited incapacity to avoid overfitting to the training
data. To effectively increase the amount of training
data, this research has explored the use of transfer
learning across tasks and modalities. The results
indicate that transfer learning benefits performance
significantly when there is little training data available
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for the target task or modality. The methods described
in this thesis and their benefits are expected to be
transferable to other (medical) imaging problems that
suffer from data scarcity, and we hope further research
will improve and extend this work.

UCL Supervisor(s): Prof Daniel C. Alexander

Exploring Summarisation in Unsupervised
Question Answering

Authors: David Miller

Partners: Prof Sebastian Riedel

Organisation: UCL

Technologies Used: Python, PyTorch

Project Keywords: ML, NLP, Unsupervised
Abstract: Recently, methods have been developed
that enable the training of question generation models
which do not require parallel data to train. These
methods can be used to build synthetic Question
Answering training data, which in turn can be used

to train Question Answering systems, all without
requiring expensive annotated resources. However,
these question generation methods suffer from a lack
of diversity and abstraction relative to their inputs.

In this project, we propose to investigate whether
text summarisation techniques can be used in the
generation process to enable more abstractive and
higher quality questions to be generated. The quality
of these questions can be measured both intrinsically,
by human assessors or automatic metrics, or
extrinsically by training downstream Question
Answering models on generated questions and
observing changes in performance on a held-out test
dataset of real questions. We find that high-quality
abstractive summarisation improves the performance
of downstream models compared to an extractive
baseline method, and is a simple and competitive
alternative to more complex pipelines.

UCL Supervisor(s): Patrick Lewis

Supervised Recurrent Neural Network
Model For Speaker Diarization

Authors: Yidi Tang

Partners: Rahim Saeidi

Organisation: Emotech

Technologies Used: Python3, TensorFlow, PyTorch
Project Keywords: Audio information retrieval
Abstract: This project managed to rebuild a fully
supervised speaker diarization RNN model with

an updated loss measurement in the clustering
module. The model was built upon natural meeting
recordings with d-vectors as the embeddings being

extracted from the non-overlapping feature segments
generated from the original audio signals. This UIS-
RNN model could learn the information about the
speaker statics in the segments during the training
process. Sample Mean Loss (SML) was implemented
in the final model to calculate the actual average
value of the embeddings for a certain speaker in the
meeting. For the test part, the output model was
evaluated by the value of accuracy based on the real
sequences and the predicted ones.

UCL Supervisor(s): Dr Dmitry Adamskiy

Off-policy conditional causal effect
inference with proxy variables for online
education

Authors: Yuchen Zhu

Partners: Anton Osika

Organisation: UCL

Technologies Used: PyTorch, Python

Project Keywords: Machine Learning, Causal
Inference, Education, Deep Learning

Abstract: Driven by the potential which Causal
Inference (Cl) promises in the social-good domains
such as Education, in this thesis, | investigate the
specific Cl problem, off-policy evaluation (OPE)
within the context of an online education platform.
Specifically, we put forward a theoretically grounded
methodology for inferring the effect of a strategy

on a particular subpopulation, and we formulate

our simulations such that it is generalisable to
educational settings. Meanwhile, the difficulty of
modelling educational data largely stems from the
high-dimensional nature of data in educational
settings. Thus, as a parallel line of work, we investigate
representation learning in student data and show the
efficacy of sequential models in performing such tasks.
Repository: https:/github.com/carolineyuchen/
off_policy_evaluation

UCL Supervisor(s): Dr Tim Rocktéschel, Dr Matt
Kusner, Dr Ricardo Silva

Domain Adaptation through Adversarial
Training of Albert for Aspect-based
Sentiment Analysis

Authors: D.A. Wiliams

Partners: Lianlian Qi (Emotech)

Technologies Used: Python, PyTorch, TensorFlow.
JS

Project Keywords: ML, NLP, Sentiment Analysis,
Aspect-based Sentiment Analysis

Abstract: This project applies transformer-based

language models to the problem of aspect-based
sentiment analysis (ABSA). An established body of
research into sentiment analysis of online reviews has
motivated the study of finer-grained target aspects
(e.g. service and ambience for restaurants). Recently
the Albert model has shown competitive language
task performance, requiring less computation

than previous transformer-based models. We have
sought to investigate the performance of Albert on
ABSA tasks such as aspect extraction (AE), aspect
sentiment classification (ASC), and end-to-end
ABSA (E2E-ABSA). We have adopted an adversarial
training framework for ABSA, substituting Albert

for further pre-trained BERT models and fine-

tuning Albert covering eight domain datasets in two
languages (English and Mandarin). Using optimized
hyperparameters for our novel a architecture, we have
achieved the state of the art performance on all E2E-
ABSA metrics, two AE metrics, and one ASC metric,
with competitive performance on a further four AE
metrics and four ASC metrics.

Repository: https:/github.com/wiliamsdaniel388/
Albat

UCL Supervisor(s): Dr Matt Kusner

Unsupervised Alignment of Concept
Embeddings

Authors: Kengo Arao

Partners: UCL

Organisation: UCL

Technologies Used: Tensorflow, PyTorch, C,
Project Keywords: Machine Learning, Cognitive
Science, Psychology

Abstract: Statistical regularities are ubiquitous in
the world and they materialise in multiple channels of
modalities such as texts, images, and audio. While
humans excel at synthesising these patterns into an
abstract understanding of concepts, little is known as
to how to simulate such universal representation of
knowledge. If images and texts are simply realisations
of abstract concepts we perceive, it is sensible

that their distributional properties follow the same
generative process, and that there is a mechanism
that links these modalities in an unsupervised
fashion. We formulate this problem as unsupervised
alignment of two embeddings. We find that using
Wasserstein distance mitigates the problem of local
optima and allows us to solve this problem in higher
dimensions. Additionally, we demonstrate that there
is a great amount of stochasticity associated with
the embedding training process and that restricting
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embeddings to the non-negative domain encourages
more distinctive structures in the embedding space.
Repository: https:/github.com/KengoA/embedding-
alignment

UCL Supervisor(s): Dr Brett Roads, Dr Bradley Love

Understanding Top-down Channel-
wise Attention in the Latent Space in
Convolutional Neural Networks

Authors: Yifan Bai

Organisation: UCL

Technologies Used: TensorFlow, Matplotlib
Project Keywords: Computer Vision, Attention
Mechanism, PCA

Abstract: Recent work has related Convolutional
Neural Networks (CNN) to the human visual system.
However, standard CNNs lacks an essential human
ability, namely the ability to selectively attend to
information according to the task context, which is in
a top-down manner compared to the bottom-up style
in most CNN attention mechanism. For example,
when searching for one’s dog, one may be more
sensitive to features that reflect the colour and texture
of the dog’s fur irrespective of location. To achieve
this, in this project | focus on channel-wise (feature-
based) attention mechanisms within the CNN. Instead
of applying attention directly to the channels on a
CNN layer, the attention mechanism is built on the
latent space of the channels — channels are first
reduced to a lower dimension and then the attention
is applied. The performance and interpretability of this
method are evaluated, both quantitatively and visually.
UCL Supervisor(s): Prof Bradley Love

Novel hybrid models with asymmetric
training for malaria prevalence prediction
in west sub-Saharan Africa

Authors: Thomas Peter Fisher

Technologies Used: Tensorflow, PyMC3

Project Keywords: Global Health, Timeseries
Forecasting, ML, Hybrid Methods

Abstract: Every 2 minutes, a child dies of malaria.
The problem of predicting malarial prevalence has
been studied for over a century and is one of the key
strategies of the Global Technical Strategy for Malaria
for 2016 to 2030. Current systems do not provide
short-term predictions at accuracy high enough for
clinical practise or to inform government decision
making. In this thesis, we study a regional dataset
with 20 years of child malaria data from the malaria
holoendemic city of lbadan in southwest Nigeria. We


http://TensorFlow.JS
http://TensorFlow.JS
https://github.com/williamsdaniel888/Albat
https://github.com/williamsdaniel888/Albat
https://github.com/KengoA/embedding-alignment
https://github.com/KengoA/embedding-alignment
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compare the performance of a variety of classical
time-series forecasting and machine learning
methods on the dataset. We then investigate novel
linear-nonlinear hybrid models which have previously
not been used in this area of study by combining
SARIMAX with newly proposed asymmetrically
trained LSTM methods. We demonstrate that this
approach decreases test set MSE by over 50% and
increases the percentage major leagues networks
major leagues Dr risk the of predictions falling within
a tolerance interval of the true value by 20% when
compared with the previous best performance on
this same dataset. We compare our method to the
stacked meta-learning approach of [Wan-+19] which
is currently the most advanced malaria prevalence
pre- diction method. We show that our hybrid model
gives improved performance when compared to

our implementation of the [Wan+19] model on this
dataset. The obtained results are summarised

in Table 6.1. We also investigate the influence of
antimalarial interventions on the prevalence and show
that there is statistically significantly reduced child
malarial prevalence when insecticide-treated bednets
are used in conjunction with intermittent preventive
treatments during pregnancy in comparison to having
no interventions in place or just insecticide-treated
bednets alone.

UCL Supervisor(s): Prof Delmiro Fernandez-Reyes

Two-Phase Training of Poincare
Embeddings

Authors: David Errington

Partners: Adam Hornsby

Organisation: Dunnhumby

Technologies Used: Python

Project Keywords: Machine Learning, Graph
embeddings, Hyperbolic representations, Riemannian
gradient descent

Abstract: Finding low-dimensional embeddings of
trees is an important problem in machine learning.
There is a strong argument for embedding trees

into hyperbolic space, whose geometry captures
many tree-like properties. This thesis specifically
concentrates on embedding trees into the Poincare
ball model of hyperbolic geometry using Riemannian
gradient descent. On a hyperbolic manifold, gradient
updates follow geodesics in the direction of the
steepest descent of the loss function. Solving the
geodesic equation can be challenging and most
authors resort to a first-order approximation. We
compare these two methods, demonstrating that

whilst the approximation can leverage the geometry
faster, the full geodesic update can ultimately leverage
the geometry better. We also propose a novel two-
phase approach to training Poincare embeddings,
using geometric insights to exploit the best parts

of each method. Our results show this method
converges 2.5-10x faster and is accompanied by a
dramatic increase in performance.

UCL Supervisor(s): Prof John Shawe-Taylor

Bayesian Graph Neural Networks for
Molecular Property Prediction

Authors: Wiliam Lamb

Organisation: UCL

Technologies Used: PyTorch, GPyTorch

Project Keywords: ML, Bayesian ML,
Cheminformatics

Abstract: We apply a set of recent and scalable
methods from Bayesian Deep Learning to a Graph
Neural Network for molecular property prediction.

In capturing model uncertainty we seek to improve
both predictive accuracy and calibration when
generalising to new molecular scaffolds, a significant
challenge for drug discovery. We find that capturing
uncertainty in both readout and message passing
parameters yields optimal predictive accuracy.

Four Bayesian implementations achieve superior
accuracy to a baseline MAP estimate in both single
model and ensemble settings. Bayesian methods
demonstrate improved calibration vs. MAP only when
we omit learned aleatoric noise. With the inclusion

of this noise, all methods suffer pathological under-
confidence driven by heavy-tailed error distributions.
Inference over the precision of the Gaussian likelihood
function is an exciting avenue for future work and
this may be the bridge to a consummate Bayesian
molecular GNN.

Repository: https:/github.com/georgelamb19/
chempropBayes

UCL Supervisor(s): Brooks Paige

Evolving Graph Convolutional Networks
for Sports Betting Forecasting

Authors: Su Young Kim

Partners: Jacob Chapman

Organisation: Kindred Group

Technologies Used: PyTorch

Project Keywords: ML

Abstract: Sports betting forecasting, an activity of
predicting betting behaviour of users, is a challenging
task as the preferences of users change over time.

As the users and major-leagues together create

a network, we resort to graphical convolutional
networks (GCN). GCN can learn representations

of the users and major-leagues nodes in the non-
Euclidean domain, where a link prediction is seen
as predicting the similarity between two node
representations. To model the dynamism of graph
behaviour, existing approaches implement recurrent
neural network (RNN) on the node embeddings
directly. However, these methods assume the node
sets to be consistent across timestamps, which is
less applicable given the practical scenario where
sets of users and major-leagues frequently change.
Therefore, we apply RNN to the GCN parameters,
instead of the node embeddings. This parameter
evolution model is called EvolveGCN. The resulting
forecasting system achieves higher performance
compared to the existing approaches.

UCL Supervisor(s): Dr Dmitry Adamsky

Estimation and inference in flexible
parametric survival models

Authors: Alessia Eletti

Technologies Used: R

Project Keywords: theoretical statistics, flexible
robust parametric models, applied statistics
Abstract: The project we propose focuses on
inference and estimation for flexible parametric
survival models. We direct our attention towards
excess hazard and competing risks modelling. The
excess hazard setting has become the preferred
modelling tool in cancer survival research. The
proposed framework can handle most general
case possible. The estimation is done using an
efficient and stable penalised likelihood algorithm.
The model proposed is then extensively evaluated
and some theoretical properties are discussed. For
the competing risk setting, we describe a modelling
framework that is based on similar elements as those
of the excess hazard setting as both are based on
the idea that one can filter out one risk from and the
difference will then be like the risk that is being filtered
out. For both problems, we use the models on real
data to conclude their performance on a practical
level as well.

Repository: R package GJRM

UCL Supervisor(s): Dr Giampiero Marra
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ThompsonBALD: A New Approach to
Bayesian Batch Active Learning for Deep
Learning via Thompson Sampling

Authors: Jaeik Jeon

Technologies Used: Python, PyTorch

Project Keywords: ML, Bayesian neural network,
Active learning

Abstract: Deep learning has been successfully
applied to many pattern recognition tasks aided

by a very large labelled dataset. When the cost of
acquiring labels is high, however, the deployment
of deep learning is restrictive. To ease this problem,
probabilistic active learning methods can be used
for actively choosing data to be labelled from an
unlabeled dataset. In this work, we introduce a novel
Bayesian batch active learning approach, called
ThompsonBALD. Thomp- sonBALD approximates
the mutual information between a point and model
parameters, and is used as an acquisition function
for querying a batch of unlabeled data through
Thompson sampling. While naive greedy selection
based on the mutual information results correlated
query, ThompsonBALD efficiently samples diverse
batch. We demonstrate ThompsonBALD achieves
competing performance compared to other recently
invented methods with significantly reduced
computational time.

UCL Supervisor(s): Dr Brooks Paige

Online Parameter-Free Fine-Tuning for
Heterogeneous Sequences of Tasks

Authors: Youning Xia

Partners: Giulia Denevi (Istituto Italiano di Tecnologia)
Organisation: UCL

Technologies Used: Python

Project Keywords: Parameter-free, Fine Tuning,
Meta-Learning, Multi-Task Learning, Online Learning
Abstract: Knowledge transfer enables an intelligent
system to perform tasks proficiently by leveraging
shared knowledge among multiple related tasks. Yet
popular methods have proved fruitful results, many
of them either require tuning hyper-parameters or
guarantee performance only on homogeneous tasks.
In this work, we propose an online parameter-free
fine-tuning method to learn a good conditioning
function for heterogeneous tasks. Our method

does not require tuning hyperparameters data point
earn heterogeneity well. The method can be of two
variants — the “aggressive” one and the “lazy” one.
The “aggressive” one updates the conditioning


https://github.com/georgelamb19/chempropBayes
https://github.com/georgelamb19/chempropBayes
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Augmented Reality Avatar
Receptionist Project with IBM
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System With advances in mobile graphics and
architecture

machine learning, lifelike augmented

reality avatars are becoming feasible as an
alternative to a human presence in customer-
facing interactions. We are an undergraduate
student team at UCL, working with IBM,

and this year we worked on a project

aiming to create an Augmented Reality (AR)
receptionist, viewed through a smartphone
or tablet, that can respond to standard
reception tasks.

The Challenge

In busy office, healthcare or educational
settings, much time is spent by
administration staff in manning the
reception, waiting for visitors to arrive
and being the ‘face’ of their organisation.
During the periods spent waiting for
visitors to arrive, a lot of useful time is
wasted — someone could arrive at any
moment, meaning that it is difficult for a
staff member to complete a different task
without being interrupted. Reception staff
also usually double as administrative staff,
and constantly breaking up their day, by
greeting visitors or accepting deliveries,
means their time is often mismanaged.
This is particularly a problem in busy

=

N

and understaffed workplaces, such as
healthcare settings, schools or startups.

Whilst touchscreen check-in systems are
often in use in receptions, these remove the
social element that a human receptionist
brings and lack identity, taking away the
‘face of the company’ factor that a human
receptionist provides. The technology now
exists for some of this reception functionality
to be delivered by a virtual assistant. Using
a simulated humanoid character in an
augmented reality setting is an attempt

to re-humanise this process and allows

a company more control over the first
impression that a visitor has when coming
to a building. This frees up administration
staff to focus on other important tasks, to
spend more time with the most important
visitors, and prevents queues from building
up in reception areas.

Our approach

There are several pieces of technology
that come into the creation of a virtual
AR avatar. Voice recognition is required
to understand what the user is saying.
The output of this then needs to be sent
to a chatbot backend, underpinned with

Early prototype

machine learning algorithms, to decide on an
appropriate response. This response may have to
query some kind of database to fetch information
about the company, events or staff members.

This response will most likely come back in text
form, and therefore needs to be converted back
into speech. Finally, the avatar itself needs to be
designed and animated, and placed in world space
on a mobile device using an Augmented Reality
capable graphics engine.

We knew that these technologies were all widely
available as separate detached pieces, often for free
or low cost, but we were not aware of many projects
that had tried to join all these pieces together

into a low-cost, open source virtual receptionist
avatar. Whilst virtual avatars do exist, they often are
proprietary, high-spec and supported by a large
development team. Our challenge was to create
something rugged that could be adapted to many
organisations and that future development could
build on, using IBM tools in the backend.

Our Tools

In 6 months we have made significant progress
towards a deployable AR avatar receptionist.

Using IBM tools we were able to join up multiple
pieces of technology: IBM Watson Speech-To-Text,
Assistant and Text-To-Speech, Unity Game engine
and the AR Foundation package, as well as link
this to a webhook and SQL database hosted in the
Azure cloud. This pipeline allows a user to ask a
wide range of questions in three different example
settings: the IBM headquarters reception; A library;
and a GP surgery. The avatar can ping the backend
database to get particular information, for example
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Some photos of
our avatar in action,
showing the ability
for text input

about available books, prescriptions, appointments
and information about the organsiation. It can also
send a text message to a staff member to inform
them that someone is here to see them.

Challenges and lessons

Pulling all these disparate tools together was more
challenging than we expected. We had to learn each
tool in depth and work out how to pass information
over many different channels and in different formats.
We learnt that just because something is possible on
paper, doesn’'t mean it’s easy in practice! Additionally,
the fact that we were not aware of anyone who had
done a similar project meant that we came across

a lot of bugs or problems without being able to find
any information or help about how to solve them.
This was a huge lesson in patience, in taking a step
back, and in trying to break down a problem into
many small steps, asking oneself one step at a time,
“what'’s the best thing to try next?”

Designing for AR presents some unique challenges,
and we learnt a lot about the way that users respond
to and interact with an AR environment. For example,
users want to get closer and examine the avatar,

but this can cause rendering or tracking issues, so
it’s important to provide user prompts to encourage
their behaviour i.e. “back away!” Or “look this

way”. Additionally, using Unity game engine for AR
presented some challenges because the platform

is not designed for building in AR —we had many
issues with scale, canvases and debugging that we
had to find workarounds for. In the end the biggest
lesson from this was probably perseverance and the
importance of having the courage to try new things in
an unfamiliar environment.
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Finally, writing natural chatbot conversation was a
major challenge — there are so many possibilities
of what a user could say! Learning how to cover all
bases, how to ask the user to repeat themselves in
a way that doesn’t get annoying very quickly, and
how to structure dialog using the Watson assistant
interface was an entire project in itself.

Looking to the future

At the beginning of our project, we had extremely
high hopes for our avatar, and we underestimated
how much work it would be to learn so many tools
from scratch and build something in an area that

is quite unchartered. There are many things left
that we would have liked to fix or polish if we had
more time. Our avatar functions well in controlled
settings, but we still have to provide users with a
list of appropriate questions to ask, since it not
equipped to deal with every one of the huge number
of possible conversation scenarios that might
occur in a real-life reception. Additionally, we were
focused mainly on getting the avatar to function
well, and didn’t put a lot of time into the aesthetics
and animation of the avatar, as 3D modelling and
animation are not our areas of expertise. In an
application like this, the aesthetics of the character
are very important, and in the future we would like to
find someone to build a custom avatar to drop into
the project. Additionally, there is still much work to
be done on the reliability and usability of the avatar,
especially in noisy and fast-paced environments,
and we hope others will pick up our project and
develop it further. This is a very exciting emerging
field with a lot of potential.

You can find out more about our project and see it in
action at our team website: http://students.cs.ucl.
ac.uk/2019/groupi2/index.html

Key Features

Our avatar uses voice recognition to respond to a
visitor’'s spoken request.

Our avatar gives spoken answers to basic requests
and questions that might be asked in a reception
setting, such as:

“What events are happening here today?”

“I'm here for an appointment with Brenda.”

“Can you tell me more about your organisation?”
“Where’s the toilet?”

“I'm here to pick up a prescription.”

“Do you have a book by Agatha Christie?”

“Can you recommend a romance book?”

...and many others!

Our avatar has the ability to summon a human
receptionist by text message, and to send text
messages to particular staff members to inform
them that someone is there to see them.

Our avatar comes equipped with basic animation,
user prompts and menu buttons allowing for ease
of use even for users who haven’t encountered
augmented reality before.

We've demonstrated the ability for our avatar to be
adapted for use in different settings, by providing
three different demonstration avatars: one for an
office reception at IBM HQ; one for a library; and one
for a GP surgery.

We've provided documentation and an editable
database backend so that anyone can insert their
own information and adapt our avatar for use in their
own organisation.

]
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function after each datapoint and the “lazy” one
updates the conditioning function only at the end

of each task. We first present our methods in the
non-statistical setting and show that they can also
be adapted to the statistical setting. Specifically, the
“aggressive” variant becomes a statistical multi-task
learning method and the “lazy” variant becomes a
statistical meta-learning method.

Repository: https:/github.com/younei/paramfree-
FT-hetero

UCL Supervisor(s): Massimiliano Pontil, Dimitris
Stamos

Contextual Bandits Active Learning: An
Ensemble Perspective of Active Learning

Authors: Wan Jing Song

Technologies Used: PyTorch, TensorFlow
Project Keywords: ML, Active Learning
Abstract: This report approaches the Active
Learning Problem using ensemble methods. Many
studies have been conducted to seek the best and
most effective active learning strategies; presenting
themselves as individual competitors onto the
scene. While there have been some attempts to
apply ensembles in active learning, research in

this field is not as common. In this paper, a simple
ensemble, Contextual Bandits Active Learning, is
proposed. This method hinges on the diversity that
ensembles provide. The contextual bandit aspect
of the ensemble gives additional depth to training
the ensemble to selectively propose its members.
The algorithm was applied to a deep learning image
classification task. This puts added considerations
into the execution empirically. The main contribution
of this work are providing a framework thatpoints
can be customized to be as complex or simple

for applications to different datasets and their
constraints.

UCL Supervisor(s): Gabriel Brostow

Kernel Tests for Markov Chain Monte
Carlo Methods

Authors: Andrew Jiang

Technologies Used: Python

Project Keywords: Bayesian Statistics, Kernel
Methods, Hypothesis Testing, Markov Chain Monte
Carlo

Abstract: In Bayesian statistics, Markov chain
Monte Carlo (MCMC) algorithms provide flexible
ways to sample from analytically intractable posterior
distributions. However, inference based on MCMC
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methods suffers from two sources of error: lack

of convergence and mistakes in implementation.
While there are a variety of methods to detect the
former, less attention has been devoted to the latter.
We propose two two-sample tests for diagnosing
MCMC implementation errors based on Maximum
Mean Discrepancy (MMD). The MMD tests exhibit
lower Type I/l error rates than the commonly used
Geweke test and perform competitively with recently
proposed alternatives in several experiments. On the
other hand, the computational costs of both MMD
tests are quadratic in the number of observations
compared to linear or log-linear for existing tests.
Finally, we provide some evidence that, unlike existing
alternatives, the MMD tests generalize well to non-
Euclidean domains.

Repository: https://github.com/awjiang/mcmc-
kernel-tests

UCL Supervisor(s): Arthur Gretton, Peter Orbanz

Inferring genetic pathways associated
with Schizophrenia using Bayesian
Structure Learning

Authors: Daniel de Vassimon Manela

Partners: Dr Karim Malki

Organisation: UCL

Technologies Used: Python, R

Project Keywords: ML, Structure Learning,
Healthcare

Abstract: Understanding the behaviour of genetic
pathways involves modelling a graph of interactions
between sets of genes. Such graphs are of immense
value to the bioinformatic and pharmaceutical
industries as they provide a mapping of key

genetic regulatory pathways that are central to the
development of diseases. In this thesis, we use
Bayesian Structure Learning algorithms to infer local
networks around genetic loci associated with the
development of Schizophrenia. We also present an
experimental review of traditional and state of the
art techniques, as well as investigating the impact of
performance when working with non-linear, non-
Gaussian data. Finally, we investigate the impact of
node omission in structure learning and demonstrate
that for linear-Gaussian systems, the probability of

a node being detected depends on both the linear
weighting and the number of omitted pathways that
are hidden given a reduced feature set.

UCL Supervisor(s): Prof Mark Herbster


http://students.cs.ucl.ac.uk/2019/group12/index.html
http://students.cs.ucl.ac.uk/2019/group12/index.html
https://github.com/younei/paramfree-FT-hetero
https://github.com/younei/paramfree-FT-hetero
https://github.com/awjiang/mcmc-kernel-tests
https://github.com/awjiang/mcmc-kernel-tests
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NeuroLog: Predicting Logging Statements
via a Graph Neural Network

Authors: Georgios Nikolopoulos

Partners: Dr Miltos Alamanis

Organisation: Microsoft Research

Technologies Used: PyTorch, Azure ML, Graph
Neural Network

Project Keywords: ML

Abstract: Logging is one of the most important
programming practices, as it enables developers

to perform post-mortem and runtime analyses of
their programs. Research has explored where to log
considerably. What to log has also been explored
but to a smaller extent. To help developers with what
to log in to a newly formed logging statement and

to advance logging related research, we introduce
NeurolLog. A dataset containing 20.066 logging
statements is collected and analyzed. Almost 9.000
graphs are then used in combination with a Graph
Neural Network for two purposes: NeurolLog trains
a model that can predict the severity level of a
logging statement, achieving a 97.03% accuracy

on previously unseen data. Additionally, NeuroLog
attempts to train a model to predict the logging
message of a statement. Ultimately, the model is not
successful, but much can be learned from this failure,
with recommendations being made for future work.
Repository: https://github.com/georgiosN/NeuroLog
UCL Supervisor(s): Dr Earl Barr

Financial Document Analyser

Authors: Ashley See Jun Yin, Jialu Gan, Bichun Li,
Yaman Xu, Davinderpal Bassan, Jiakang Jiang
Partners: John McNamara

Organisation: IBM

Technologies Used: Node-Red, IBM Watson,
Watson Discovery, Watson Personality Insights
Project Keywords: Natural Language Processing,
Machine Learning, Web scraping

Abstract: Company reports consist of a
comprehensive report on the activities of a company
in the preceding year. These reports are tedious to
read, and key information tends to be difficult to find,
making it hard for relevant stakeholders to extract
anything of meaning from them. We developed a
portal to automate this process and identify key
information to be analysed automatically. The system
extracts pieces of key information from the report
uploaded by the user and visualises important data

on a card-based Ul. We also provided a search
functionality for the Company report so the user can
query for any other bits of information they wish to
see. The user can also specify to search through the
wider web, where other pieces of related information
such as news articles or documents will be analysed
and displayed.

Youtube Link: https:/youtu.be/-r3M-pklp9k
Repository: https:/github.com/IBM-Portal-UCL/
Financial-Document-Analyser

UCL Supervisor(s): Dr Earl Barr

The IBM MayFlower Unmanned Surface
Vehicle Development Framework

Authors: Najat Bagadir, Junda He, Aleksandar
Sasa Janjanin, Ziwei Lin, Roman Matios, Sigurdur
Sigurdsson

Partners: John McNamara

Organisation: IBM

Technologies Used: Python, C#, ROS, Unity, React,
Django, JavaScript

Project Keywords: Autonomous Vehicles
Abstract: This paper introduces a framework aiding
the development of autonomous boats (Unmanned
Surface Vehicles -- USVs) for the use on inland
enclosed water surfaces such as canals, and defines
a USV software (USV System) needed to make the
boat operate autonomously. Together, these lay

the foundation for future work — a broader platform
extended to rivers and seas. Our contributions
include 1) a Simulator for testing the solution in a
physically realistic environment, 2) a USV System
which allows the boat to operate autonomously,

3) a back-end server for storing and processing
data, and 4) a Web Platform for controlling the

boat and monitoring its readings. With this, future
developers can overcome initial obstacles, and

use our application-agnostic solution as a stepping
stone towards their use-case goals. Moreover, the
solution allows testing one’s projects in a simulated
environment before moving over to the real world.
Lastly, we assess possible ethical issues related to
the development of autonomous vehicles based on
our solution. In future, this platform could become
a counterpart to land and air autonomous vehicle
development frameworks, thus encouraging related
research.

UCL Supervisor(s): Dr Nicolas Gold

A Comparison Study of Clinical IT Support
Architectures With Knowledge Base
Articles and Ranking

Authors: Andrea Naudi, Xueting Wang, Wentao
Yang, Jiahao Wang, Yuhui Lin, Boyan Kushlev
Partners: Michael Sheary

Organisation: EMIS Health

Technologies Used: ServiceNow, Java, Android,
Python, JavaScript, Flask, Word2Vec, Gunicorn,
Nginx, Bumpy, Scipy, SQLachemy, Gensin, NLTK,
Appium, Selenium

Project Keywords: Healthcare, mobile, data mining,
machine learning

Abstract: To improve the user experience of EMIS
Health’s Now portal, we built several plugins for

their existing system along with an integrated mobile
application. After encountering some limitations of
the platform hosting their existing system, as well as
getting user feedback, we decided to build Open
Knowledge Rank (OKRA) — a solution for ranking
articles and providing insights into what information
users are interested in. Using open-source
architectural designs would be available to a wider
range of companies and organisations that have a
database of knowledge-based articles. Additionally,
we developed an independent Android application as
a proof of concept to showcase how such clients can
integrate and utilize OKRA. In this report, we compare
both solutions and justify the need for building an
open-source implementation.

Youtube Link: https://youtu.be/YpyTXfBjo64
Repository: https:/github.com/Apperta-IXN-for-the-
NHS/OKRA-for-the-NHS-backend,
https:/github.com/Apperta-IXN-for-the-NHS/OKRA-
for-the-NHS-Mobile

UCL Supervisor(s): Dr Dean Mohamedally

ImagineThis: Ul Prototype Design to Code
Conversion Tool

Authors: Vojtech Adam, Yutong Wang, Jeremy
Chang, Yiding Xue, Chuyao Liu, Yiren Zhang
Partners: Joseph Connor

Organisation: NHS

Technologies Used: Java, React, React-Native,
Figma API

Project Keywords: Automatic Code Generation
Abstract: Developing mobile applications is a time-
consuming and manual process. In our project, we
explored the possibilities of using robotic process
automation to generate applications from their design
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sketches automatically to shorten the development
cycle. We propose the ImagineThis tool, which takes
an annotated high-fidelity Ul prototype designed in
Figma and converts it into code that runs on both iOS
and Android. We achieved this by developing a Figma
file parser that iterates through all layers of the Figma
file, identifies components and extracts data. Then we
use this information to feed into our code generation
algorithms, which output a complete React-Native
project that can be compiled and run on both mobile
platforms. Our evaluation of three different Figma
projects demonstrates that our tool can replicate

the Ul look & feel and achieves great performance in
terms of visual accuracy, quality of generated source
code and code generation speed.

Youtube Link: https://youtu.be/VGbIN_77-Ul

UCL Supervisor(s): Dr Sergey Mechtaev , Dr Dean
Mohamedally

Intel Sight++: An Assistive Device for the Visually
Impaired

Authors: Sven Struan Finlay, Gisli Georgsson, Yanru
Chen, Songping Lin, and Xingda Cen

Partners: Costas Stylianou, Philippa Chick & Jo
Baker (AstraZeneca)

Organisation: Intel

Technologies Used: OpenCV, WebSocket++, TBB,
RealSense2 , MDN, Microsoft Azure, NodedS &
React,

Languages: C++ and JavaScript, Visual Studio,
CMake, Jira, SPDLOG, GTEST

Project Keywords: Medical Assistive Devices,
Healthcare, ML, Modular Programming, Computer
Vision

Abstract: Intel RealSense is a series of depth

and LIDAR cameras that aim to reshape the future
through computer vision. Today, there is significant
research on medical devices using computer vision.
This project seeks to create a system for a new
opportunity within this field utilising RealSense. We
propose and develop the proof of concept for the
following: A novel modular, extensible service platform
that takes input from RealSense, runs inference
classification and depth detection, uses a heuristic

Al to scene graph data, outputting a structured data
set to external interfaces. We utilise said platform we
have constructed an assistive system for the visually
impaired. This system utilises the analysed data to
inform the user of their environment, helping with
exploration and understanding of novel environments
to give more independence to the user; titled Intel
Sight++. This project produces foundational artefacts


https://github.com/georgiosN/NeuroLog
https://youtu.be/-r3M-pklp9k
https://github.com/IBM-Portal-UCL/Financial-Document-Analyser
https://github.com/IBM-Portal-UCL/Financial-Document-Analyser
https://youtu.be/YpyTXfBjo64
https://github.com/Apperta-IXN-for-the-NHS/OKRA-for-the-NHS-Mobile
https://github.com/Apperta-IXN-for-the-NHS/OKRA-for-the-NHS-Mobile
https://youtu.be/VGbIN_7Z-UI
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for future development of both the service and
Sight++.

Youtube Link: https://www.youtube.com/
playlist?list=PLdllpeMVPz67gisf5QOS8F _
MMb9EodiW9

Note: Tutorial Videos are to be added to the playlist
within the next few days.

Repository: https://github.com/SightPP

UCL Supervisor(s): Dr Emmanuel Letier

Animated Typesetting in HTML5

Technologies Used: JavaScript, WebAssembly,
C++

Project Keywords: Typesetting, Web

Abstract: The task of the whole project is to study
the realization of animated typesetting in a web
browser environment. The first step of the whole
task is to study theoretical knowledge, and the core
cornerstone of the theoretical part is the Unicode
encoding rules. Based on Unicode, we discussed
the three aspects of typesetting, text rendering

and animation. The second step is based on the
three aspects mentioned above as the starting
point, respectively discussing the three application
methods of typesetting engine, anti-aliasing rendering
technology, and browser animation. The typesetting
engine also involves web content. Finally, we did
three sets of experiments to evaluate the application
methods described in the previous step. The
experiments mainly evaluated the two indicators of
correctness and performance.

UCL Supervisor(s): Tim Weyrich

Inter-networking Heterogeneous 3D
Applications using the Hyperverse
Transfer Protocol (HVTP)

Authors: Jaspreet Singh Dhanjan

Partners: UCL

Organisation: UCL

Technologies Used: Unity, Java, Python, Javascript
Project Keywords: Virtual Reality, Computer
Graphics

Abstract: The distribution of 3D information between
native heterogeneous applications has been a
challenging problem to solve. Today, developers are
uncomfortable with the costly and restrictive “walled-
garden” distribution ecosystems. More importantly,
there is no real protocol and convention for real-time
model sharing between applications. We propose

a new approach: the Hyperverse Transfer Protocol
(HVTP). This is an application-level networking

protocol experiment, which aims to allow clients to
view and share changes made to the collaborative
virtual environment (CVE) using a shared scene-
graph. This project uses gITF as the common
interchangeable scene-graph format to describe
the CVE. Moreover, since gITF is a widely supported
format, we investigate the opportunities to create a
platform-agnostic graphical distributed system. In
one example, we investigate the sharing of graphics
between a Unity and Python client. Furthermore, we
investigate message-based optimisation techniques
through the creation of three prototypes in our
protocol. We compare the bandwidth and latency
of these prototypes and suggest improvements for
future iterations of HVTP.

Repository: https:/github.com/jaspreetdhanjan/hvtp
UCL Supervisor(s): Prof Anthony Steed

Audio-Driven Head Pose with Deep
Learning

Authors: Nikolay Nikolov

Technologies Used: TensorFlow

Project Keywords: Computer Vision, Computer
Graphics, Deep Learning

Abstract: Automatic synthesis of human body
motion is becoming an important component of
digital media and communications. Currently, this

is still a task requiring specialised software and

a laborious process. Using audio speech as the
driving factor to produce motion data is a desirable
option due to the flexibility and availability of speech
data. This project focuses on devising a data-driven
system using state-of-the-art Deep Learning for
mapping audio speech to head pose, made up of

a translational and a rotational component. Data-
driven systems require substantial amounts of
high-quality curated and pre-processed data to be
able to facilitate learning. Thus, a dataset from data in
the wild was constructed, by initially scraping online
footage of a single source actor, then annotating and
analysing it with an off-the-shelf facial analysis tool.
UCL Supervisor(s): Prof Lourdes Agapito

Making Pop-Up Books Come Alive
Through Augmented Reality

Authors: Student: Yagin Huang, Supervisor: Simon
Julier(UCL), Karina Rodriguez Echavarria(University of
Brighton)

Partners: Karina Rodriguez Echavarria(University of
Brighton)

Organisation: UCL

Technologies Used: Unity

Project Keywords: Augmentation Reality
Abstract: Pop-up books are one type of book with
three-dimensional pages, which can be a highly
engaging way to get kids interested in reading.
However, nowadays, many people think the types
and kinds of pop-up books are monotonous, and
readers are eager to see more creations. Thus, we
figure out a way to mix traditional books with high
technology that is Augmentation Reality on pop-up
books. During this project, we design and develop an
iOS application with Pop-up London. By calibrating
the coordinate system, we establish the connection
between real objects and virtual objects. Since

we can examine and understand the geometry

of physical objects, we can also create a virtual
scene based on information from the real world.

In this case, the interaction between real objects

and virtual objects is more realistic and immersive.
Compared with other AR pop-up books, our design
preserves the original 3D model inside the books and
generates virtual effects on those objects, making
our application more appealing and engaging than
other AR books. Furthermore, this project applies the
AR occlusion for the human body and some physical
objects. With those implementations, this application
provides users with alive pop-up books and brings
the users to fly inside the world created by the AR
pop-up book.

Youtube Link: https://youtu.be/gATAeESd3zA
Repository: https:/github.com/magiii96/AR-Book
UCL Supervisor(s): Simon Julier (UCL)

Towards a Deep Learning Pipeline for
Measuring Retinal Bloodflow

Authors: Chadjiminas Chrysostomos

Partners: Dr Adam Dubis

Technologies Used: Python, PyTorch

Project Keywords: Healthcare, ML, Deep learning,
Ophthalmology, Optics, Computer Vision, Image
Processing

Abstract: Alterations to microvascular flow are
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responsible for a number of conditions including
diabetes, dementia and multiple sclerosis. We

built a bespoke adaptive optics scanning laser
ophthalmoscope with two spatially offset detection
channels, with configurable offset aperture

detection schemes to image microvascular flow. In
this research we sought to develop an automatic

tool that detects and tracks erythrocytes. A deep
learning convolutional neural network is proposed for
classifying blood-cell from non-blood-cells in each
frame. The classification is coupled with a localisation
process to detect the positions of the erythrocytes.
A capillary segmentation method is also presented
to increase the efficiency and performance of the
process. Finally, a technique is presented to match
corresponding cells between the two channels in

the raster, allowing for a fully automatic blood flow
velocity measurement.

Youtube Link: https://youtu.be/ErS6IviPVFc
Repository: https:/github.com/cchadj/cell-tracking-
ucl-thesis

UCL Supervisor(s): Dr Adam Dubis, Prof Daniel
Alexander

Sacrocolpopexy surgical workflow
analysis

Authors: Yitong Zhang

Partners: UCL

Organisation: Technologies Used: PyTorch
Project Keywords: Healthcare, Surgical vision,
Surgical workflow analysis

Abstract: Laparoscopic sacrocolpopexy is the
gold standard procedure for the management of
vaginal vault prolapse. Statistical evidence proves

a learning curve for a experienced surgeon where
the operation time drops significantly after the first
30 operations and reaches a steady state after 90
cases. Due to rarity of this procedure, to train the
surgeons requires a considerable amount of time and
a professional trainer. The surgical workflow analysis
provides a method to solve this problem. By applying
the artificial intelligence techniques, the phases of
the procedures can be automatically detected and
hence the progress can be traced. In this research,
we implemented a 3D convolution neural network
with a sequential model for workflow analysis on

our laparoscopic sacrocolpopexy dataset. Besides
the LSTM network, We first test the feasibility of

the transformer network in the surgical workflow
analysis field. In addition, we first implement the
sequence-to-sequence architecture with surgical


https://www.youtube.com/playlist?list=PLdIlpeMVPz67gisf5Q0S8F_MMb9EodiW9
https://www.youtube.com/playlist?list=PLdIlpeMVPz67gisf5Q0S8F_MMb9EodiW9
https://www.youtube.com/playlist?list=PLdIlpeMVPz67gisf5Q0S8F_MMb9EodiW9
https://github.com/SightPP
https://github.com/jaspreetdhanjan/hvtp
https://youtu.be/qATAeEsd3zA
https://github.com/magiii96/AR-Book
https://youtu.be/ErS6IvtPVFc
https://github.com/cchadj/cell-tracking-ucl-thesis
https://github.com/cchadj/cell-tracking-ucl-thesis
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workflow analysis and explored its advanced usages.
Various training strategies are utilized in parallel for
searching the appropriate one for each network.
The overall performance is evaluated with 1. the
conventional f1 score value ans 2. the Ward metric
that is designed for activity recognition tasks for
describing the performance comprehensively. In the
end, our research achieved comparable results with
the state-of-art models trained on other operation
datasets in surgical workflow analysis. The reliability
of the transformer is proved and it yielded better
performance than LSTM in our research.

UCL Supervisor(s): Prof Danail Stoyanov, Dr
Francisco Vasconcelos, Dr Sophia Bano

Distributed Multi Unmanned Aerial
Vehicles Dynamic Area Coverage
Algorithms Based on Reinforcement
Learning

Authors: Zefeng Liao

Partners: Prof Jun Wang

Technologies Used: Python, NumPy

Project Keywords: Dynamic-area coverage, multi-
agent, reinforcement learning, optimal coverage
Abstract: The system of multi unmanned aerial
vehicles (UAVs) has been widely deployed and utilized
for various types of missions such as maintenance,
inspection involving detection, monitoring and
searching without human intervention. Making
improvements on the efficiency of collision-free
coverage of the entire area of interest is one of the
main focuses for multi UAVs dynamic area coverage
(DAQ). In this paper, two multi-agent distributed DAC
algorithms are proposed based on reinforcement
learning (RL) and a gamma-information map to
maximize the efficiency of the coverage process in the
free area with various communication distances to
neighbours of agents. For the first proposed modified
cooperative Q-Learning (MC-Q) algorithm, each UAV
learns cooperatively using the restricted state-action
values to obtain close to optimal coverage strategy.
For the second proposed modified independent
Q-Learning (MI-Q) algorithm, every UAV learns
independently using the best experiences to achieve
the same objective with higher efficiency but smaller
learning effect.

UCL Supervisor(s): Dr Yuanchang Liu

Self-Reconfigurable Robotic Systems
as Structures for Disaster Relief
Architecture: A Geometry-Aware
Approach for Solving Kinematics of
Origami Folding Robot using Neural
Networks

Authors: Golshid Varasteh Kia

Partners: UCL Research Project

Organisation: UCL

Technologies Used: Python, Tensorflow, Keras,
Pandas, Trimesh

Project Keywords: Robotic, ML, DL, Architecture
Abstract: Self-reconfigurable robotic systems
autonomously reconfigure to adapt to the conditions
imposed by a dynamic and unknown environment.
This project focuses on designing self-reconfigurable
robots that are geometry-aware and kinematic
models that enable flexible kinematics without
compromising robustness. This is achieved using

a connectivity graph and geometry of the robot

for inverse kinematic planning, and the use of a
feedforward neural network as a forward kinematic
solver. Also, an autoencoder neural network was
implemented that denoises the joint values on

the joint trajectory. The algorithm that used both

the connectivity graph of the robot and iterative
transformation models achieved a 100% success rate
in the reconfiguration. The forward kinematics solver
accomplished the desired loss, while the autoencoder
significantly reduced the noise in the system. The
kinematic solvers have shown strong reliability in
creating autonomous transformations without any
connectivity changes in the modules generate isthat
pointswhile avoiding the costly calculations needed
for kinematics.

UCL Supervisor(s): Prof Stephen Hailes

Detecting very early-stage cancer using
Convolutional Neural Networks and
Generative Adversarial Networks

Authors: Daniel C. Ohrenstein

Partners: Patrick Brandao

Organisation: Odin Vision

Technologies Used: PyTorch

Project Keywords: Health Technology, Machine
Learning, Machine Vision, Generative Modelling,
Cancer Detection

Abstract: Endoscopic examinations are used to
inspect the throat, storach and bowel for signs of
cancer. When abnormal tissue is found early and

removed it can prevent cancer. lIdentifying early-stage
cancer is a tricky task for doctors because it can
appear as small polyps. It is possible to train machine
learning systems to process colonoscopy images
and detect polyps. However, the performance of
these systems tends to vary depending on the size

of the polyps, with larger objects being more easily
identifiable. In this project, we show that combining
the Single Shot Detector as a Region Proposal
Network with an adversarially-trained Generator to
upsample small proposal regions can significantly
improve the detection of small polyps.

UCL Supervisor(s): Dr Dmitry Adamskiy

Decoding from the Human Ventral Stream
using Deep Convolutional Networks

Authors: Yuhan Mao

Technologies Used: Keras

Project Keywords: Deep Convolutional Neural
Network, fMRI, human ventral stream

Abstract: Although the resemblance between
Convolutional Neural Network (CNN) and human
ventral stream has been frequently drawn by

recent research [Yamins and Dicarlo, 2016], the
representational relationships between the two
structures remain to be further investigated. In this
study, we use a deep convolutional neural network,
VGG-16, trained on ImageNet, to build a series of
neural decoders to decode from human functional
magnetic resonance imaging (fMRI) data acquired
while subjects view complex naturalistic images taken
from the ImageNet dataset [Chang et al., 2019]. Initial
findings show that the late layers of VGG-16 have
good decoding performances on voxels of the late
brain regions, however, early convolutional layers
could not well-explain the representational properties
of the early brain regions. Two possible reasons that
account for the phenomenon are the qualitative and
quantitative limitations of the training set and the
discrepancy of dimensions between fMRI voxels
and CNN feature maps. This dissertation implement
approaches to improve the ability to decode from
early brain regions using earlier layers of the model
since such correlation is suggested by theory. Thus,
we augment the original dataset with Gaussian
noise to deal with the data deficiency issue and
propose the spatial regularisation method to tackle
the dimensionality problem. Data augmentation did
somewhat boost the performances of decoders,
but the spatial regulariser fails to improve the results.
While the spatial regularisation technique shows
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little effects in the decoding experiments, it proves
to be effective in ImageNet object recognition
tasks, suggesting that the spatial regulariser is
capable to be applied to more general vision tasks.
Overall, decoding from human brain data remains
a theoretical and methodological challenge. By
addressing methodological concerns, we provide
evidence that two key methodological issues,
insufficient data and dimensional discrepancy, are not
the key limiters.

UCL Supervisor(s): Prof Bradley Love, Dr Nick
Sexton

Nowcasting Solar Photovoltaics (PV)
Output based on Satellite Images

Authors: Neil Leiser

Partners: Jack Kelly

Organisation: OpenClimateFix

Technologies Used: PyTorch, Pandas, Numpy,
Google Cloud Platform

Project Keywords: Machine Learning, Climate
Science

Abstract: Nowcasting solar photovoltaics (PV)
output could significantly help reduce carbon
emissions and electricity costs. The term nowcasting
refers to very short-term, up to a few hours of
forecasting. In this work, we investigate deep learning
approaches that can be used to predict PV power
in the United Kingdom. We implement a new deep
Spatio-temporal prediction model which takes

as input historical PV data, satellite images, clear
sky irradiance and hour of the day and compare
the prediction performance of our model with five
different approaches for prediction horizons of 5
minutes, 30 minutes, 1 hour and 2 hours. Our new
model outperforms several baselines including the
mean prediction model, the persistence model and
the historical average but also outperforms more
advanced machine learning models currently used
in the literature like the multilayer perceptron and the
long short-term memory neural network.

Youtube Link: https://www.youtube.
com/watch?v=0Fz-TWKTDLA&t=1s&alb_
channel=NeilLeiser

Repository: UCL Supervisor(s): Prof Marc
Deisenroth


https://www.youtube.com/watch?v=0Fz-TWKTDLA&t=1s&ab_channel=NeilLeiser
https://www.youtube.com/watch?v=0Fz-TWKTDLA&t=1s&ab_channel=NeilLeiser
https://www.youtube.com/watch?v=0Fz-TWKTDLA&t=1s&ab_channel=NeilLeiser
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Exploiting Motion and Visibility Cues for
Tackling Occlusions in Multiple Object
Tracking

Authors: Tianji Liu

Partners: (UCL research project, there is no External
Academic Supervisor)

Technologies Used: PyTorch

Project Keywords: Deep learning, Computer Vision,
Multiple Object Tracking

Abstract: Multiple object tracking is a visual
recognition task that considerably reflects conditions
in real-world applications. Recent researches in this
field focus on improving the localization precision

of objects but neglect preserving their identity
information during occlusions. In this thesis, we
propose a novel neural motion model that can adapt
to scenes with or without occlusions and obtain
relatively precise predictions. Our motion model
consists of a motion regressor that works in a residual
learning fashion and an instance-aware visibility
estimator that is crucial to our occlusion handling
mechanism. Experiments indicate that our model
yields better results on the one-step prediction loss
than the well-optimized tracker Tracktor++, especially
for the occluded examples. We show there is still
room for improvement on localization ability and
track management of our method, which causes its
failure against Tracktor++ on some MOT metrics. Our
method serves as a possible direction for designing
occlusion-aware trackers.

Repository: https:/github.com/tefantasy/MSc_
project

UCL Supervisor(s): Prof Gabriel Brostow

Learning to Incorporate Rules in Neural
Link Predictors

Authors: Simon Lehnerer

Partners: Sebastian Riedel

Organisation: UCL

Technologies Used: PyTorch

Project Keywords: Natural Language Processing
(NLP)

Abstract: Link prediction is concerned with
predicting missing triples in Knowledge Graphs, a
knowledge representation formalism where facts
about the world are encoded as relationships
between entities. Neural link predictors learn latent
features of entities and relations and predict the
likelihood of a link based on the embeddings of its
source and target entities. Recently, Minervini et al.

proposed an approach for incorporating rule-based
constraints in neural link predictors via adversarial
training. However, a problem with this approach is
that one needs to know such constraints in advance,
which is not always feasible in practice. In this thesis,
we propose learning the optimal set of rule-based
constraints by solving a bilevel optimisation problem.
In the inner optimisation problem, we train the model
on a downstream link prediction task, regularising it
to incorporate a set of rule-based constraints. In the
outer optimisation problem, we find the optimal set
of rule-based constraints by minimising a loss on a
held-out validation set. We propose several ways of
exploring the space of rule-based constraints: either
by enumerating the set of possible rules and learning
their activation weights or by directly learning their
continuous predicate representations. In zero-shot
learning experiments on both synthetic and real-
world Knowledge Graphs, we demonstrate the
effectiveness of our methods and show that they
significantly outperform a plain latent feature model.
On the majority of synthetic datasets, to companies
we achieve the maximum Mean Reciprocal Rank
(MRR) score of 1.0, outperforming the baseline by

a factor of at least five. On the real-world datasets,
our best methods achieve an MRR score greater
than 0.5, significantly exceeding the baseline’s score.
Finally, we evaluate offline and online meta-learning on
the task of solving the bilevel optimisation problem,
finding that the latter compares favourably to the
former while being more memory efficient.

UCL Supervisor(s): Pasquale Minervini

Crowdsourcing User Corrections for
Supervised Learning Models

Authors: Zhe Cao

Partners: Dr Joshua Lockhart

Organisation: JPMorgan Chase

Technologies Used: Python, PyTorch

Project Keywords: crowdsourcing, label
corrections, noisy labels, deep learning

Abstract: Crowdsourcing is a common technigue
to gather annotations for massive datasets when
developing supervised learning models. This work
aims to formulate the crowdsourced correction
problem and propose a new model to solve it. The
vast majority of existing crowd learning models
are based on the assumption that all labellers

are independent of each other, which does not
hold in the crowdsourced feedback settings. We
demonstrate that the abstention behaviours and label

account imbalance could impact the performance
of current models, and propose to model the

inner dependencies between each labeller with

the abstention rate estimate. We then propose to
mitigate the impact by reweighting the individual loss
and some other techniques. In the experiments, we
compare our model with three other benchmarks on
public datasets with synthesised noisy labels. We
systematically evaluate the model performance for
various settings. In general, our model successfully
mitigates the impact brought by the crowdsourced
correction setting and achieve better or comparable
results.

Repository: https:/github.com/Dzautriet/mscproject
UCL Supervisor(s): Dr Dariush Hosseini

Intrinsic stock valuation with probabilistic
network models

Authors: Alexander Hanks

Organisation: UCL

Technologies Used: Python, PyTorch

Project Keywords: ML, MDN, Finance, Valuation
Abstract: \We investigate how neural networks

can be used to identify undervalued stock-market
listed companies taking only published Financial
Statements as inputs. Our baseline model produces
mean estimates, which we then extend to generate
quantile estimates of value and finally full probabilistic
distributions. We introduce a novel method, Bezier
Density Networks, which produce closed-form
Probability Density Functions and Cumulative
Distribution Functions conditioned on the neural
network inputs. We show that this new method has
advantages of both efficiency and accuracy over the
established Mixture Density Network method.
Repository: https:/github.com/ValueML/source
UCL Supervisor(s): Dr Simone Righi, Prof John
Shawe-Taylor

Learning Advanced Semantic Text
Representations for the Identification of
Recipe Ingredients from Recipe Titles

Authors: Lorenzo Polidori

Partners: ZOE Global LTD

Organisation: ZOE Global LTD

Technologies Used: Python, PyTorch, Numpy,
Pandas

Project Keywords: Data Science and Machine
Learning

Abstract: The main goal of this industrial project
was to achieve high-quality, semantically coherent,
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linear representations of unordered sequences of
domain-specific text. These vectorial encodings were
computed using state-of-the-art automatic machine
learning architectures commonly employed in large-
scale natural language processing tasks. The set of
available data belonged to the domain of knowledge
of nutritional science. Therefore, high-dimensional
representations of recipes (their lists of ingredients
and corresponding titles) were found. The abstraction
level of these representations was assessed through
a practical retrieval experiment and several qualitative
tests. Furthermore, a linear programming solver was
utilised to implement a commercially viable meal
decomposition pipeline. The final project’s outcome
is a complete complex process: given a recipe’s title,
its advanced representation is computed to retrieve
relevant ingredients. Their quantities are also inferred.
UCL Supervisor(s): Dr Dmitry Adamskyi

Analysing the Complexities of Learning
Group-Fair Outcomes in Neural Networks

Authors: Catherine Inness

Partners: UCL

Organisation: UCL

Technologies Used: PyTorch

Project Keywords: Fairness, neural networks
Abstract: This dissertation investigates the extent to
which two fairness-enhancing methods can improve
group fairness in neural networks. As the application
of neural networks to predictive problems has grown,
the need to ensure fairness in what is often seen

as a 'black box’ model has become more urgent.
This work provides further evidence that minorities
and protected groups can be subject to lower
accuracy than the rest of the population. Two existing
methods of improving fairness, adversarial learning
and post-processing, are applied and compared to
two prediction tasks: binary classification of school
attainment and semantic segmentation of aerial
imagery. It is found that both methods are successful
in improving group fairness on tabular data, but

that both require a predictive performance sacrifice.
Furthermore, the research demonstrates that neither
method is universally applicable to all predictive tasks.
UCL Supervisor(s): Prof Philip Treleaven, Dr Zeynep
Engin


https://github.com/tefantasy/MSc_project
https://github.com/tefantasy/MSc_project
https://github.com/Dzautriet/mscproject
https://github.com/ValueML/source

86

News Genre Classification: From Bag-of-
Words to BERT

Authors: Myrto Papakonstantinou

Partners: Dr Jiyin He

Organisation: Signal Al

Technologies Used: Python (libraries such as
sci-kit-learn, spacy, fasttext, ktrain), Docker, Amazon
Web Services (S3, batch processing)

Project Keywords: news genre classification,
machine learning, supervised learning

Abstract: Given the explosion of information we
encounter daily, the need for news filtering to access
the most relevant information is indisputable. To
adequately address filtering needs, several facets

of news articles need to be categorised such as
topic, media type and genre. We tackle the less
explored realm of genre classification and start with
the traditional Bag-of-words (BOW) model with a
SVM to capture thematic genres. We also use a
writing style or “stylometric” features to draw out
syntactic patterns of less topical genres. We then
fine-tune BERT to our task to see if such a language
model can detect these topical and syntactic genre
characteristics automatically. Results show that BOW
features work remarkably well on content-based
genres and that the addition of certain stylometric
feature groups boosts performance further for less
thematic genres. Finally, we find that BERT surpasses
the best feature combination with SVM even with only
a moderately-sized training dataset.

UCL Supervisor(s): Dr Dmitry Adamskiy

Unpacking Coherency-Maximisation and
Other Consumer Exploration Strategies

Authors: Conrad Leon Gaysford

Partners: Adam Hornsby

Organisation: Dunnhumby

Technologies Used: Python

Project Keywords: Data Science, Machine
Learning, Consumer Behaviour

Abstract: \When should you stick with your favourite
product and when should you try something new?
This project analysed 16.7 million transactions

made by 972 British shoppers to investigate how
consumers explore the supermarket. Logistic
regression models were used to predict exploration.
They evaluated the determinants of exploration and
discovered the co-existence of two exploration
strategies, coherency-maximisation and uncertainty-
minimisation. This was the first time uncertainty-

minimisation had been seen in shopper data.
Evidence suggested that people transitioned from
uncertainty-minimisation to coherency-maximisation
as they gained experience purchasing. Spectral
clustering was applied to data detailing how people
move between products. It identified signatures

of feature-based generalisation: people using
attributes of the current purchase to inform their
next. The clusters were more prevalent in categories
bought by uncertainty-minimisation, highlighting

it being a more effortful exploration strategy. This
research contributes to the fields of psychology

and behavioural economics as it informs theories of
decision-making and consumer behaviour.

UCL Supervisor(s): Prof Philip Treleaven

Timeseries Forecasting using Hybrid
Neural Network Models

Authors: Benjamin McArthur

Partners: Trevor Sidery

Organisation: Tesco

Technologies Used: Python, PyTorch

Project Keywords: Timeseries, forecasting, hybrid
models

Abstract: This thesis investigates hybrid models
which combine statistical techniques and recurrent
neural networks for time series forecasting. Simple
statistical models have traditionally outperformed
complex artificial neural networks (ANNSs) in time
series forecasting, but hybrid methods offer to
combine the best of both approaches. They do

this by capturing the components of individual time
series using statistical models while using ANNs

to add non-linearity and information learned from
other time series in the dataset to the forecast. The
models developed in this thesis proved to have mixed
results compared to baseline statistical models, with
improvements observed when including additional
exogenous variables such as calendar dates and
events. This research was conducted in collaboration
with Tesco using data from their weekly sales history.
Model Design and Data: In the model, Exponential
Smoothing (ES) equations fitted to each series

are used to capture level and seasonality at an
individual level, then a neural network is trained
globally on the normalised and deseasonalised data.
Exogenous data such as calendar dates and events
are also included in the model through two different
structures, either as additional features at each
timestep for the LSTM or as a pre-processing step
through a separate neural network.

Implementation: The model was implemented
using the PyTorch machine learning library using
Jupyter notebooks and run on GPUs hosted with
Microsoft Azure.

Testing and Results: On the store’s sales dataset the
model overfits easily because of a lack of correlation
between residuals through each time series. On the
product sales dataset, there was enough correlation
for the neural network to predict a non-linear pattern
which improved the baseline exponential smoothing
model by about 1%. Including exogenous variables
as part of the input improved the results in some
cases, particularly for categorical variables describing
the nature of the time series. Time-dependent
variables such as the date of events did not result

in a significant improvement on either dataset.
Contributions to Science: This thesis presents the
following contributions to science: 1. Demonstration
of the use and results of hybrid ES-LSTM models for
predicting real-world retail sales data; 2. Extension of
hybrid ES-LSTM models to include exogenous data,
and demonstration of the changes in performance as a
result of these extensions

UCL Supervisor(s): Dr Philip Trealeven

Open Collective Heartbeat: Inclusive
technology to amplify social
connectedness through collective cultural
experience during social isolation in the
COVID-19 pandemic

Authors: Meg Obata

Partners: Prof Daniel Richardson

Organisation: Technologies Used: JavaScript,
socket.lO, PPG

Project Keywords: Healthcare, Data Visualisation,
Live-streaming

Abstract: The COVID-19 pandemic has had a
colossal impact on all aspects of daily life. To reduce
the impact and deaths, governments have closed
public life from cinemas to theatres to restaurants
and prevented ways in which people would normally
interact with others. Such a stark change has caused
an unprecedented number of socially isolated people
in need of alternatives to physical social gatherings.
To investigate the possibility of replicating the same
physiological and psychological feelings people elicit
when they attend social and cultural gatherings like
attending a performance, we present a technology
that visualizes audience members’ heart rates to
encourage feelings of connectedness in online
performances. By recruiting participants to an online
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performance of a singer and a poet, we were able to
find promising evidence that these visualisations can
provide a method for feeling connected to others in a
time of social isolation.

UCL Supervisor(s): Dr Youngjun Cho

User Interface in Autonomous Vehicles:
Understanding the Trends and Challenges
for Visually Impaired Drivers

Authors: Su Yeon Oh

Technologies Used: Nvivo

Project Keywords: Human Machine Interface (HMI),
Human-Computer Interaction (HCI), User Experience
(UX)

Abstract: Fully autonomous vehicles are emerging
technology that may result in being accessible to
everyone. However, people with visual impairment
have been excluded to be considered independent
drivers in the vehicle consumer history. Therefore, it
puts into question if the future of vehicles would offer
user-friendly interactive systems for users with visual
impairment. The design strategies of autonomous
vehicles and progress for those users have not
been fully revealed. This paper examines how much
progress has been made and how different user
interface designs will be adapted to consider their
vision limitation in automated vehicles, focusing

on haptic feedback. A trend in self-driving vehicles
was analysed through patent reviews and industry
interviews regarding interaction methods and user
interface aspects. The result suggests the level

of focus on visually impaired people are different
depending on the type of business and their aim for
autonomous vehicle level.

UCL Supervisor(s): Dr Youngjun Cho and Prof
Catherine Holloway

Attention-Based Deep Multi-Instance
Learning for Patient-Specific COVID-19
Diagnosis from Computed Tomography
Images

Authors: Alexandre Weil

Partners: Aladdin Healthcare Technologies
Organisation: Aladdin Healthcare Technologies
Technologies Used: Keras, TensorFlow

Project Keywords: Healthcare, Machine Learning,
Computer Vision, COVID-19

Abstract: The new COVID-19 coronavirus disease
has been widespread worldwide since December
2019 (Chen et al., 2020; Shan et al., 2020). It is highly
contagious, and severe cases can lead to acute


http://socket.IO
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respiratory distress or multiple organ failure (Li et al.,
2020). The reverse transcription-polymerase chain
reaction (RT-PCR) test (Xie et al., 2020) is currently
widely used for diagnosis, but has low recall and is
time-consuming to perform (Ai et al., 2020; Fang et
al., 2020). Moreover, a shortage of RT-PCR testing
resources under the pandemic situation has been
delaying clinical diagnosis and treatment, suggesting
that computed tomography (CT) based diagnosis
might be a more appropriate alternative. Initial studies
using CT scans for automated diagnosis have shown
promising results but the proposed models are
almost always supervised learning-based. Training
those models require a tremendous amount of effort
from the clinicians to manually label every image,
which is highly impractical during a pandemic and
prone to errors. In this project, | attempted to address
this issue by using a weakly supervised learning
approach to train on bags of patient-specific slices,
rather than individual images. | developed a range

of models by combining the novel attention-based
approach of lise et al. (2018) with the backbones of
sophisticated computer vision models like ResNet

or Inception (He et al., 2015; Milton-Barker, 2019). |
also built automated visualisation tools to evaluate
the performance of those models and help clinicians
make faster and more accurate decisions. Some of
the models obtained very promising results but they
would still need to be further refined and tested before
being ready for large-scale deployment. My trained
models can take as input a large number of candidate
slices, run automated analysis and return their
selection of the most abnormal slices for clinicians to
further examine. This has a lot of potentials to help
clinicians make faster and more accurate COVID-19
diagnoses.

Repository: https:/github.com/alexandreweil95/
Alexandre-Weil-Thesis-Work/blob/master/README.md
UCL Supervisor(s): Dr Neil Oxtoby

Our term-time project programme is
growing to have a national reach with
the IXN for the NHS, with a goal to
work with universities across the UK
that are looking to engage with us in
the coming year.

Our term-time projects programme now
has national reach having been validated
by the Foreign and Commonwealth Office’s
UK Science and Innovation Network.

We have successfully collaborated with
several UK universities who are starting IXN
programmes at their institutes with a goal
to work organisations across the UK that
are already engaging on student projects
with us.

We are especially pleased to be working
towards our first collaborations with
Computer Science and engineering
departments across the UK. This reinforces
our strength in engagement with large
enterprise organisations.

At UCL we will continue the yearly fine-
tuning of our teaching processes, this year
focusing on remote teaching methods

and better ways to engage our students
needs. In general, the Covid-19 pandemic
has hit us all hard so our response is one
of unilaterally actioning assistance through
projects wherever needed. Our current
views of working online and remotely are
that we will do our every part to make this
work for all those involved.

If you are looking to host student projects
or you are looking for potential internship
students to assist you on projects outside
of term time, please get do in touch with
the Strategic Alliances Team at
cs.strategicalliancesteam@ucl.ac.uk


https://github.com/alexandreweil95/Alexandre-Weil-Thesis-Work/blob/master/README.md
https://github.com/alexandreweil95/Alexandre-Weil-Thesis-Work/blob/master/README.md

Special Thanks

With the Covid-19 Pandemic among us, it has taken
a significant toll on everyone, all staff, students and
our industry partners. Words cannot convey how
proud we are of everyone in our UCL family. The
staff in Teaching and Learning, Finance, Comms
and the SAT team, are still working so tremendously
hard to make sure the projects programmes still

go ahead. For all the project partners cited in

this book, all of the families and friends who look
after the students and staff in this book, the book

is dedicated to you for giving our students the
opportunity to reach out and change the world,
even in the hardest of times.
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