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Motivation

Onside Limited is upgrading their biosecurity model, Onside Intelligence
(OSI). Onside wants to deviate away from randomly selecting properties and
rather create streamlined management method of where biosecurity hazards
occur. Currently, the process for adding more resolution to what is on
properties is by using “blocks”, which are sub-regions within the property

which are designated to different crop types.

Onside wants to improve this digital toolkit as it is a manual process,

7 Solution

e Data provided by Onside in
combination with satellite imagery is
used to create a training dataset.

e The dataset is used to train a deep
learning model that classifies

agricultural land use autonomously.

specifically, they want an autonomous method to classify land use and

vegetation type.
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———w—— IMPLEMENTATIO

Y @
A\ A bounding polygon
shapefile is used to
‘ select the block that €
/- wants to be classified : \

prediction is made

Satellite Imagery

Land Information New Zealand (LINZ) base
maps has a web map tile service that provides
three spectral bands.

LINZ data was chosen as whilst being open-
source and publicly available it also had high
resolution imagery ranging from o0.5m - 1om.

“Sourced from the LINZ Data Service and licensed for reuse under the CC BY 4.0 licence.”

Technology

¥ 2 A .
“'_{; ‘AN If the randomly classified )
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1000 m 2 a
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Images are shuffled,
ST 1 randomly selected and
The trained classifier predicts processed to fit the
the image and gives it a trained classifier’s input
classification label requirements

Results

e Three metrics were used to determine the performance of

the model: precision, recall, Fi-score.

e The model predicted accurately 9o% of the time, and it also
has a good balance between recall and Fi-score at 0.86 and
0.87, respectively, suggesting it effectively identifies a
substantial portion of actual positive cases while
maintaining a strong precision.

Precision Recall F1-Score

DEVELOPER | ARISH ABALOS

Co-Student | Andrew Cook
Supervisor | Ramakrishnan Mukundan
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Purpose

« Utilise the geographic tools made available through the ArcGIS Maps Software Development Kit for JavaScript

* Create a tool to generate digital twins of New Zealand cities using data collected and generated by
Eagle Technologies

* Include features that help urban planners visualise changes that they want to make and how it will affect the
layout of the city

* Improve city planning by integrating information about important area data. In this case we focused on urban
heat islands

'} Creating Digital Twins

o . ':‘ # * Create a digital twin of a city as a 3d model using
T N e S street map data, elevation data, and locations of
: T, important features such as trees and buildings

> . * The data used is supplied by Eagle Technology

s W =3 * The ArcGIS Maps Software Development Kit for
g B JavaScript is used to collate the data and display
CO S g W it in a web application

W, * This application allows users to get a detailed view
' of the city and visualise exactly where things are

E Setings v

City Planning Tools _

Edllt features

* The digital twin is expanded with tools to help in '
planning new developments

[z eleat

Creata teatures

* Users can select an area and are able to edit
features within that area

* Users can move, update, add and delete features

* Changes are made locally and can be reverted to
the original arrangement

Urban Heat Islands

* Urban structures and materials tend to trap heat
within a city, creating urban heat islands

* The urban heat island effect can be reduced and
managed with careful placement of buildings
and trees

* Modelling heat islands allow us to show urban
planners how their planned changes will impact
the heat concentration in an area

Student Supervisor Industry Partner

Max Bastida Ben Adams Edward Wong



Bloodstain Classification Using Deep Learning

Intro

Bloodstain pattern analysis is the practice of investigating bloodstain patterns from crimes and
accidents to assist in evidence gathering. This practice is subject to individual bias, experience, and
human error and therefore a method is needed to quantitatively analyse a bloodstain pattern.
Therefore, this project aims to investigate two objectives:

How effective are neural networks trained with the image data of individual bloodstains at
identifying bloodstain patterns?

What characteristics of individual bloodstains are critical for neural networks to identify

bloodstains?
DY

Methods

A multilayer perceptron was developed to take the stains’
data and output a classification. Information was then
removed one at a time to investigate which data was most
critical to the network for identification.

A 3D point cloud network was explored called PointNet++.
This network takes the boundary coordinates of all the
stains by using their X and Y values and setting their Z values
to 1.

Results

Figure 1 displays the result from the multilayer perceptron, and Figure 2 displays the results from Pointnet++.

Multilayer Perceptron Pointnet++

Al data |, 55
Removed Intensity | 4.5
Removed Circularity _ 797 1024 points — no uniform sampling - no castaff
Ramoved Solidity [[INNREGTNNN 512
Removed Gamma _ 82.2 1024 points — uniform sampling
Removed Angle |, o &
Removed Pixel Arec | <5

77 73 79 80 81 82 83 34 85 92 93 97
Accuracy % Accuracy %

1024 points — no unifarm sampling

1024 poinls — uniform sampling - no castofl

Figure 1: Multilayer perceptron results Figure 2: Pointnet++ perceptron results

Figure 3: Pixel coordinates of bloodstain graphed

Conclusions

Using a 3D point cloud network such as Pointnet++ proved to
be much more accurate than the individual data being passed
through a multilayer perceptron. It was also found that
circularity of stains was the most important factor in
identification.

Pointnet++ achieved 100% accuracy when using uniform
sampling, which means it takes the 1024 points that are
farthest from each other. This is likely because it captures the
spatial information of the entire bloodstain.

However, Pointnet++ is limited in that it is restricted in the
number of points it can use. This was set to be 1024 as this
was the lowest number of points that was able to capture a
reasonable number for all bloodstain types. In future, a
network that is able to all the coordinates as input could prove

Computer Science & more capable.
Software Engineering

In association
with:

He Pﬁtalao, He Téngata Images: Freepik.com, theNounproject.com



Gamificationin By: George Carr-Smith
Educational and Industrial Supervisor: Miguel Morales

Contexts: Play and Learn

Introduction Challenges

Lectures fall short at keeping students engaged and « How do we quantify the effectiveness of
motivated while learning. Risk management requires gamification in tertiary education?

students to identify, analyse, mitigate and respond to risks

in a software project, which requires practice. We can « How do we keep students motivated in a lecture?

leverage gamification elements such as cooperative
tasks, points and joint decision-making to help motivate .« \What is an effective way to teach students risk

students and effectively teach them risk management. management?
Objectives ‘

“How do collaborative game elements in a game-based solution increase levels of
student motivation, engagement and satisfaction in a course at a tertiary education

institution?”
We answered the research question by creating a game based on Pictionary called Acﬁon leback
Risktionary. We used the action feedback loop to complete the following objectives:

« Develop the Risktionary game LOOP ol

« Evaluate survey results to determine student motivation, engagement, and SIS

satisfaction [Eg
o Evaluate survey feedback to plan improvements Pl

« lteratively improve the game based on feedback

Features
Play A Round of Risktionary
Yn.-l:rndr;wng: Irjury s lnjury
. mioy (0
Low Risk High- Risk ; : :
———f 3 ;
gb 4 =
Law Probability WighProbabilty ‘;]: ."
2
3
Bad Drawing Good Drawing 1 Im
—— ]
U L = o=
1. Draw or Guess 2. Vote on Probability 3. Discuss Votes 4. Learn more about
and Severity the risk
Distribution of Responses for Corrected Questions ° Most participants agreed that the game was fun' helped

them feel confident that they were learning and kept
them focused.

I wiould ~ecemnerd
this game b my
peers

1 Tun plair
e game

Students voiced their appreciation for the game, with
one remarking, “I had fun guessing the words! It's like
skribbl.io but for risks, definitely an engaging way to
learn.”

While play ng e
gams, | felt
confidert trat | was
Baming

Queslivns

The way te gome
wrk suiks ey winy
ul cairirg

The game was effective at increasing student
motivation, engagement and satisfaction.

Tz Tonr, conunl
anc arl vilies

helped M b STay
focuzed on the dame

o 20 Ll 8O piii

Gamification stands out as an effective method for
mm sucnghydsaqree  mEm scorsenotdisagree R G0 o Somewstzores  mm Stonalysares teaching students risk management.

2]
e o’ Respondenls

Computer Science &

Software Engineering




Branch Cut-Point Detection

Manual Pruning

Time-consuming
Hazardous

Solution

R-CNN Deep Neural Network
trained on 123 annotated
images to detect cut-point
region.

An Unscented Kalman Filter
tracks the centre.

(9]
(§) ? 99 Detectron2

OpenCV

Results

e Average Error: 88.63 pixels.
e Detection Rate: 89.32 %.

The detector is most effective
when there is minimal
movement, and at a distance of
approximately 1m from the
branch.

Objectives

Automatic pruning by a drone
requires accurate detection of
the cut-point.
e Train a neural network to
detect the cut point.
e Track the cut point over a
sequence of frames.

Future Research

e Account for excessive
motion.

e Account for frames with no
detection from the neural
network model.

e Obtain 3D co-ordinates to
cut-point.

UC@ Computer Science & ﬁér "vg MINISTRY OF BUSINESS, Supervisors Special Thanks

UNIVERSITY OF ._ : 5, INNOVATION & EMPLOYMENT Fa Wren Chon i
awnitieny - Software Englneermg P i wiakan k) g z?cmizhgffé: Bradley Scott
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Branch Detection For Drones

BACKGROUND

+ Forestry industry looking to use
drones to automate hazardous
jobs.

* Branches near powerlines need to
be pruned to prevent power
outages and fires.

* Pruning branches near powerlines
is a dangerous task that risks injury
and death.

* Work underway to develop drones
to prune branches, but the drones
need to able to identify
branches.

SOLUTION

* Deep Learning allows a system ta
recognise an object in varying
environments.

» Pre-Existing networks exist online
that have been trained on vast
image databases.

* Fine-Tuning enables utilising the
knowledge of a pre-existing
network while training it to detect a
new class of object.

« By using fine-tuning, a pre-
existing network can be re-trained
to detect branches..

IMPLEMENTATION

* Semantic Segmentation
networks label regions in images
as belonging to a class.

» Eachimage in the training data
was portioned into regions labelled
either "Branch” or “Not Branch”.

* A pretrained version of the
Segformer network was fine-
tuned on the training data.

* The network was first trained on
small images containing only one
branch, then on larger images with
multiple branches.

OBJECTIVES

*» Develop a system to identify
branches.

* The system should label all pixels
belonging to an identified branch.

» The labelling of branches should
be accurate and precise.

* Branches from different species of
trees should be recognized by the
system.

METHOD

\_/j -
Collectimages of branches
to be used for training.

Label the pixels of each
branch region.

FUNDING

This project is funded by MBIE as
part of the larger project UOCX2104
-" Enabling unmanned aerial
vehicles {drones) to use tools in
complex dynamic environments”

MINISTRY OF BUSINESS,
a INNOVATION & EMPLOYMENT
HIKINA WHAKATUTUKI

215\

SN

Choose a pre-existing
netwark from the Internet.

l
7

Fine-Tune the network on
the labelled images to re-
train it to detect branch
regions.

RESULTS

The networks prediction in green.

Record performance on
training data and adjust
haw the network is trained.

Present new images to the
network and observe its
predictions.

EVALUATION

+ The final network had an accuracy
of 72.69% on its training data.

* Thenetwork was able to
accurately recognise and label
branches in new images it had
not seen before.

» Theaccuracy could be improved
by increasing the size of the
training dataset.

*  While the network performs well
on a desktop computer it is likely
too slow to work well on a drone.

» Future work would involve testing
the system’s performance in the
field.



Explainable Al in an
Intelligent Tutoring System

PROBLEM SOLUTION EVALUATION

Intelligent Tutoring Systems Adding XAl may increase trust We studied the effects on 15
are learning environments that and therefore students’ students from COSC265, a
adapt based on students’ learning. relational databases course
wants, needs, and preferences for undergraduate students.
We added explanations to
Students learn more when answer the questions: Participants:
they accept » Why was this problem ¢ took a personality test
recommendations from the recommended? ¢ used the system with an
system. e Why does problem eye tracker
selection matter? e answered a questionnaire
However, students often do * How is my student level about the explanations
not accept recommendations, calculated?

possibly due to a lack of trust.

RESULTS

Summary: Key takeaways:

e e More conscientious and agreeable students view
Participants 15 explanations less
Time (mins) 33.7 (3.5) e More conscientious students solve more problems

e More open students accept recommendations from the
Attempts 9.5 (3.4) system more, regardless of whether they view
explanations

Solves 8.7 (4.3)
Used

99.9 (24.6
constraints ( )

-
-
w
-
"
i -
m

Students commented...

» they trusted the system more once they knew why it
was making decisions

¢ they wanted more concrete steps for applying their
knowledge

¢ they would sometimes prefer explanations to be
combined when they are related concepts

I EEEE

UC@ Computer Science & Tanja Mitrovic

canteracey - Software Engineering and April Clarke

T Whare Wiananga a Wisizaka
CHRISTOHURCH SEW ZEalann



Tumour Segmentation

Finding cancer regions in breast cancer whole
slide images using Machine Learning

Sam Clark & Ramakrishnan Mukundan

Breast cancer is a widespread and serious disease that affects millions of people worldwide.
Detecting it early and diagnosing it accurately are crucial for effective treatment and improving
survival rates. Currently, pathologists examine images of microscopic breast tissue samples to
classify the cancer and plan treatment. However, this manual analysis is challenging and can yield
varying results. Computational pathology offers a solution by using computer vision to analyze
large images of tissue samples, with more consistent results.

We create a machine learning model to segment tumour regions in breast cancer whole slide
images. Most existing Research in this area uses complex deep learning models to segment tumour
regions. This can be done highly accurately, however the justification as to ‘why’ the model makes
it’s decisions is much less understandable to humans. Thus, our research seeks to create a
segmentation model that is both accurate and interpretable.

4 Py N -

Extract Image Feature » Random Forest eSSt : !
tiles Extraction Classifer (ML) (Connecting Sy
é \ ‘ el tiles) ; g

T \ L 4 G 4 B e

Method

We use a divide and conquer approach to
segment tumour regions. Firstly, we break the
whole slide image into tiles. Then we extract
selectively chosen texture features using
algorithms such as Grey level coocurence
matrices and local binary pattern. With these
features we create a feature vector for each
tile which is passed to a random forest
machine learning model to classify each tile
as either cancerous or not. Then we
synthesise the tiles back together to form a
binary cancer segmentation mask.

Computer Science &
Software Engineering

Results

We created a machine learning model that
segments tumour regions with a median
accuracy of 93.5% and a median Fl-score of
78.7%.

Median Accuracy: 93.5%
Median Fl-score: 78.7%

It was determined that mean hue and
saturation components of tiles, and the
correlation or Grey-level coocurence matrices
are the most prevalent fetures for classifying
tumour tiles.




Agricultural Land Delineation

using Deep Learning

Andrew Cook

.
Motivation
e Our industry partner has a biosecurity model allowing for
biosecurity threats to be traced throughout the country Data
e For this model to work, a significant amount of data from users is Using @GS on
required. Specifically: ﬂ 's*
o Who is visiting which properties, and when Basemap data,
o What is being grown on a property 2.64GB of training
e Automating the process for adding this data allows for easier images were created
. . using data from our
customer use, and more data for the biosecurity model G By e s
s
e Existing properties can be backfilled with this new generated data alongside their true
A\ Yy boundaries as a mask
*www.linz.govt.nz/linz-copyright
-o—
—o0—
2.64GB of training data Configuration & o o
GIS Al mmwnees. COmputer Vision

Process

Tralining

Using O PyTorch and @ Python, utilising DeeplLabv3
as the architecture for Deep Learning
A dataset consisting of images and respective
masks:

o 70% Training data

o 15% Validation Data

o 15% Testing Data
The model takes an image, uses binary

nentation to predict what the boundary

should be, and compares it to the true boundary
to learn how to do the next image more
accurately

¥ \ | 4

True Predicted Predicted

Boundary Boundary Boundary
Jr— (After processing)

¥

True Boundary &
Predicted Boundary

overlaid

= Accuracy

e Used to determine how ‘good’ the
model trained is
Calculates a score by taking all of the
pixels that are shared between two
masks, and divides it by all of the
pixels if you put the prediction and
truth on top of each other
A loss in accuracy can be taken to
simplify the boundary significantly
whilst semantically remaining the
same

I
U:IOU

Accuracy of result:

>85%

Co-Student | Arish Abalos

Supervisor | Ramakrishnan Mukundan

C@ Computer Science &

UNIVERSITY OF

cantereuRy - Software Engineering
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BIOSECURITY APP FOR EXOTIC Protecting the natural environment and primary industries of Aotearoa

SPECIES REPORTING: New Zealand is important for our unique biodiversity and economy. Exotic
species spread viatrade routes, exacerbated by climate change that assist

spread and intensify impacts. Stopping invasive pests and diseases at the

border such as seaports, removes threats and protects the country

PIP (Port Identification for Pests) aims to provide port operators with a tool to assist in

preventing exotic pests from breaching the border. We will do this by providing a smart app
. . to allow reporting and identification of suspicious biological organisms on sea freight, along

with ability to alert port staff to new threats. The outcome will be that the biosecurity risk

PO RT IDENTIFI CAT' O N FO R PESTS posed by the sea freight pathway will be significantly reduced

Information about a variety of species are shown
and sorted for users to help identification for people
without expert knowledge.

Automated collection oftime, location,and shipment
numbers speeds up the process, encourging use
in a fast-paced port environment.

The database of pests is hosted by a host server,
which allows them to continually update the
information.

Being developed in Flutter means the application
can be installed and used by Android and I0S
(Apple) phones.

Integrating Google services allows the use of
location and map tools, which streamlines the
report and ID process.

Surveying port operators for prototype feedback
allows the app to be refined specifcally for port-
operator users.

LIVE APPLICATION EXAMPLES HOW IT WORKS

L vl European crane fly

Adull © ForHong Ko A. When a port user encounters an organism on sea freight, they take a picture via
' R the app along with information on type of freight and/or sea container ID.
B. The internal database will sort through known species and provide a list of likely
pests which allows the user to identify the type of organism (e.g., hitchhiker ants)
or the species (e.g., lanternfly).
C. Once selected, this information as well as encounter time, location, freight type

and history, is sent as a report to a hosting site for collation onto a database.
Push messages can be sent to app users alerting them of potential risk organisms
arriving on sea freight, based on port of origin or seasonality of key pests.

A IREORORITRISTE

. Interactive pest information database.

. Easy to analyze report database, hosted externally.
. Image attatchment to improve reports.

. Prototype database featuring real data on pests.

A Collaborative Project Between Sl e s S e sl

Supervised By:  James Atlas
UC@ Computer Science &
sk RS research
ey Software Engineering
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Self-Regulated
Learning in EER-Tutor

Student Sami Elmadani

Motivation

The motivation behind this
study is to improve
students' learning

Objectives

This study builds on previous work with
SQL-Tutor and aims to integrate
Zimmerman's model into EER-Tutor.

Supervisor Tanja Mitrovic

Problem Selection

¢ In the self-reflection and next
forethought phase, students
select the next problem to solve.

Self Assessment

Before each problem,
students perform a pre-
problem self-assessment.

experiences by enhancing Answering the following questions:

their self-regulated learning * Options include

This assesses their readiness

(SRL) skills. By integrating RQ1: How would adding self- : gglf;seﬂ:;:;uon and strategies for solving the
SRL strategies, we aim to regulated support using the . Sirgilar in size problem.

optimize student
performance and problem-
solving abilities when using
EER-Tutor.

Zimmerman model affect a o
student’s learning using an o
Intelligent Tutoring System like
EER-Tutor?

Goal concept-focused
Related to a new concept

After each problem, a post-
problem self-assessment
reflects on performance and
guides future adaptations.

What resources or strategies will you use to help you solve this
question?

¢ Encourages continuous reflection
and planning. Especially using the

, Student Model.

RQ2: How would a student'’s self-

regulated learning skills be
improved by using EER-Tutor with
self-regulated support?

Fuulean Mo ] Stuemt's P ubn Glamer

b5 5 mranza hars 3 s . Each

| 200 Sk nokedge o0 W T3 uze
et LS e poosios B ad o 0 finciog
g

wry

&

{_ Gender ) £ Phone X

‘Which of the concepts appearing in the student model do you think this

@ [ ST AN, T S question will imprave most/least for you?
= sl o Vv £
Qm,u(,mnD—{r STUDENT *—C Name = :::( ::: :::::
C e —— Y -- Selact -- ~ [-- Select -- >
[~ —
Zimmerman'’s Model of SRL
Goal Settin Resu Its Min Max Median Mean (SD)
g Number Constraints Used 18 195 139 142.16 (22.9)
Problems Solved 0 35 16 15.43 (9.85)
General System Data Summary: Feedback Messages Seen | 10 656 184 220.24(158.11)

« In the forethought These metrics offer valuable Logins 2 20 15 15.85 (7.49)
phase, students set : insights into how students Total Time 12 1624 477 500.88 (271.66)
specific, challenging, | ... many minstes da you want interacted with the EER-Tutor Attempted Problems 4 47 20 21.31(10.40)
and attainable goals to spend this session? system and how they performed Number of Attempts 10 323 96 110.81 (74.41)
for their learning |20 throughout the self-regulated Pre-Test 2 7 5 4.46 (1.26)

i i (o] 7 5 5.12 (1.76
. . Hibioi sriarty Shobirns di oy sank support intervention. Post Test (1.76)

e Goals include session | ta sulve this sessien? SRIL Pre instrument 2.08 4.83 3.15 3.26 (0.55)
duration, problem- |2 SRL Post Instrument 117 4.83 3 3.23 (0.88)
SOIVIng targetls' and ‘Which comcept do you wans: to
database design imprave this sessicn? .
focus , ) Ure-Assessment; | Use of Lecture Notes and Study Materials

; il g Whal resources or Utilizing persunal knowledge Profilamincons cofitimmit
h . What percentage of lzarnad strategies will you » . » Stamy
/i 1 fi . N s |
eabose O s 10 el Jou | Pl g \ )
support self- ki g colve this ion? | '
[Pferein session? solve this question ; Secking Help or Clarification: - N A
regulation by |50 i A NewProtiom |
facilitating goal— % Breaking down the problem into components -a - . H *
] q Miscellaneons He: +; ertaint: L
oriented |earn|ng. | et goal | iscellanenus lesponses (uncertainty) 4 %ﬁﬂ'mblm .
- - = :;_. ngeConcaptProblem
Post-Assessment: | Leaming and Knowdedge Gain: e
What did you learn Alreadly knew the solution
from solving this User Interface and Sollware Usage
! 19 th
Seasion Goals problem that you | Read question carefully,
can apply fo future
problems? Consider Confusion and Ambiguity st I.Ch-- -
) e : dleniChooseProblem
VOUr 525500 GOais
0/20 0/2 77%/50%

Self-Assessment Responses: Common student
responses from both the pre and post-
assessment phases of our study. It provides
insights into students' problem-solving strategies,
resources, and reflections on their learning

ENA Results: This ENA diagram shows how different
students approach learning based on their performance
levels. It reveals that low-group students (who scored
below 3.26 on the SRL instrument) who choose problems

Prablems solved themselves tend to do better, while high-scoring (above

Minutes spent this Percentage of

sesslon this sesslon [ffgﬁfﬁpél\'lﬂgg] experiences. 3.26) students rely more on the system'’s choices.
ER=TUTOR
&9 Computer Science & VisitThe  [m]}fs [m]
ittt . . In Collaboration With: Website -
cantereury — Software Engineering Yourself! |
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{code:WOF} An Exercise Creation Interfoce

What Teachers Gain by Asking Questions George Hampton

Supervised by Tim Bell

/ \ / . \
, . Say Kia ora!
4o Inschools, teachers may only engage with
§ Programmlng once a year, and thus forget details Easy | Display Text
o n the months between.
€ CodeWOF is a website enabling teachers to Write a program that prints kia ora!
8 maintain their programming skills by completing
simple Python exercises. . i
\ / \_ 1 print("Kia oral") J
An example CodeWOF exercise
/Ncu: Question \
— / The existing method of adding new exercises involved
et s manually creating a technical file describing it, which is
= v error-prone and inconvenient. Thus, the following steps
o
o =  were taken:
: w2 - Design and implement an interface for adding CodeWOF
8 exercises.
‘_6\ * Investigate possible benefits of allowing teachers to
O create exercises using this interface.
* Evaluate how CodeWOF might be adapted to consider
- s \ Al tools.
Schusian® —_ New Question
T The question creation -
interface, with the form for Solition tode
defining it (left) and the o speed!”
question preview (right). :
e The callouts on the right )
P —— 0 show substitution of
T different values for the . "
Eain macros defined in the form. helght
\_ I/ L water!
The interface shown above was designed and implemented with the existing Django technology.
{ o
O The single-page design of the form presents users with a condensed way to create new questions and their
© m—
-7 variants, as well as their test cases. Users are then able to submit questions for moderation from a second
= page.
8 A qualitative study was conducted to identify teachers’ response to the new interface and how it may benefit
them, in the form of a questionnaire.
Limits answer collaboration
n Teachers’ responses to the survey
[ ]
4o detailing potential benefits or drawbacks Eosg to customlsc
"= of the new interface are compiled in the
N word cloud to the right.
& Based on this information, the interface Randomisation benefits vary
was made available to teachers. Potential overkill

A compilation of comments on benefits from surveyed teachers. The size
of the comment is proportional to the number of times it was made.

UC Computer Science &

codewof.co.nz UNIVERSITY OF . .
canterBlrY — Software Engineering

Te Whare Wananga o Waitaha
CHRISTCHURCH NEW ZEALAND




Patient Deterioration Detection

Background
In 2022, Christchurch and Middlemore Hospital were overwhelmed with patients

leading to 2 deaths in busy waiting rooms. The objective of this project is to
reduce the number of patients suffering undetected-health-deteriorations-and— ——
improve patient health outcomes.

Solution Algorithms
A non-contact, camera-based system Motion Detection
to monitor patient movement and - - ~ -~
- foe. s A =
body-temperature. The system prints % f“'" 51“

— Rl o ]

an alert when a fever is detected in a Subtract the current bounding box from the
patient and when a patient is not previous and evaluate the remaining image
moving (including not breathing). The to identify motion
system uses a colour camera for
motion detection and a thermal

camera for fever detection. ! .

Identify the temperature of objects in the
image and alert if the temperature > 38.3C

Fever Detection

Results & Conclusions

The results of testing this life saving camera system determined that motion

detection had 90% accuracy and the fever detection had 92% accuracy.

Precision Accuracy Recall

Motion Detection 100% 90% 80%

Fever Detection 83% 92% 100%

This system is a unique idea that would allow patient deterioration to be detected
remotely. The system alerts medical staff if a patient has a fever or if a patient is
no longer moving, allowing crucial immediate intervention.

This system could save lives.

UC? Computer Science & Student Supervisor
Software Engineering Rachel Hodgson James Atlas

CANTERBURY




CODING WITH CONFIDENCE: THE ROLE
OF TOOLS IN CODE REVIEW
EXCENLLENCE

STUDENT - DANISH KHURSHEED JAHANGIR
SUPERVISOR - DR. FABIAN GILSON

INTRODUCTION

Code reviews are an essential part of
software development where developers can
examine and evaluate each other's code
changes. Our research project is dedicated
to identifying and implementing best

METHODOLOGY

For the purpose of our research, we first
compiled information from various research
papers on the topics of code review tools
and code review best practices. We
gathered these papers from websites such

RESEARCH QUESTIONS

The research questions that our study aims to
answer are:
+ What are the common tools and platforms
used to perform code reviews?

« What are some of the best practices used

practices and tools that can enhance both ; N i
in performing code reviews?

the effectiveness and efficiency of code
reviews.

as Google Scholar, IEEEXplore, ACM Library,
UC library and more.

Based on the results from the above two
questions and the focus group discussion, our
research strives to refine and optimize the
code review process and find how the usage
of code review tools affects the code review
process in software development projects.

After conducting the literature review and
identifying common tools and best practices,
we conducted a focus group discussion with
3rd Year Software engineering students who
were encouraged to use certain tools to gain
insight into their experiences, methods and
impacts of those tools in their code review
processes.

q’%
=l

By leveraging the common tools and
platforms found, along with the best
practices, we can increase the efficiency

@

COMMON TOOLS

Some of the common tools and platforms
found that were used in the code review
process were:

BEST PRACTICES

Some of the best practices used in code
review processes are:
« Automating Code Review Tasks

¢ FindBugs o i X and effectiveness of the code review

« PMD ° Estapl!shlng a Review Policy process in our projects. We can use the

o CheckStyle + Providing Cl.ear Feedback tools to automate tedious tasks and adhere
e CppCheck ) Undersfandlng i Cotnizd e Cod'e to the best practices found to deliver high-
« Gerrit * Preparing the Code Change for Review quality code and reduce the likelihood of

« Github defects.

* Review Bots

e SonaQube

Related literature
¢ L.Macleod, M. Greiler, M.-A. Storey, C. Bird, and J. Czerwonka,
“Code reviewing in the trenches: Challenges and best
practices,” IEEE Software, vol. 35, no. 4, pp. 34-42, 2017.
« R. Tufano, L. Pascarella, M. Tufano, D. Poshyvanyk, and G.
Bavota, “Towards automating code review activities,” in 2021
IEEE/ACM 43rd International Conference on Software

Engineering (ICSE), IEEE, May 2021. —
« A.Bacchelli and C. Bird, “Expectations, outcomes, and
challenges of modern code review,” in 2013 35th International
Conference on Software Engineering (ICSE), IEEE, May 2013.
¢ V. Balachandran, “Reducing human effort and improving quality in
peer code reviews using automatic static analysis and reviewer —_—
recommendation,” in 2013 35th International Conference on —_—
Software Engineering (ICSE), IEEE, May 2013. —_—
« D. Singh, V. R. Sekar, K. T. Stolee, and B. Johnson, “Evaluating e

IEEE symposium on visual languages and human-centric

how static analysis tools can reduce code review effort,” in 2017 )
computing (VL/HCC), pp. 101-105, IEEE, 2017.
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() CONSTANT CONNECT

Memory Assistive Technology for Dementia
Patients

Cody Larsen, in partnership with Hannes de Bruin, supervised by Fabian Gilson

Background

Dementia is a broad term for a set of different
disorders that affect the brain. Patients with dementia
often experience changes in their mood and behaviour.
It is also a progressive disease, meaning that it gets
progressively worse as more cells in the brain die. This
is a very taxing health issue for patients, and it also is
very burdensome for their family members and
caregivers. Some of the struggles faced by caregivers
and family members when caring for a patient with
dementia can be; agitation or aggression, repetitive
speech or actions, wandering or restlessness, and
much more.

L)

Q"o
B
oo

Fig 1 — Prototype for Constant Connect Product

Constant Connect makes use of phrase recognition
technology to automatically detect phrases taken from
a predefined set of commonly spoken phrases by
patients with dementia. The detected phrase will then
be used to show a relevant pre-recorded response from
a family member. This use of pre-recorded responses
and phrase recognition will help to reduce the load
placed on family members and caregivers and help to
assist the patients in an effective and personal manner.

The solution also aids dementia patients by modelling
the look of the technology to resemble an old
telephone to give the patient a sense of familiarity. The
opportunity to reminisce on family and personal
memories, as well as messages from loved ones, is also
available to dementia patients through easily accessible
photo and video galleries. Additionally, scheduled and
intermittent reminders are included within the
technology to aid with essential patient care, such as
reminders to drink water, take medicine, and more.

UC@ Computer Science &

UNIVERSITY OF . °
cantersiry — Software Engineering

Te Whare Wananga o Waitaha
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“Constant Connect” is an innovative assistive technology that aids
dementia patients by simulating real conversations with family
members. It employs advanced phrase recognition technologies and
pre-recorded responses from family members, allowing dementia
patients to experience the comforting presence and recognition of
their loved ones while also reducing the burden on those family
members being overwhelmed by repetitive questions.

PHOTO GALLERY
Welcome, Casandra
05:02 PM SATURDAY 30
SEPTEMBER
VIDEO GALLERY

.

Fig 2 — Final Ul for home page of Constant Connect

Evaluation

Constant Connect allows for significance ease of use that will improve
the overall quality of life for dementia patients and their family. It
successfully bridges the gap between low burden on family and
meaningful connections, offering patients the gift of simulated real
conversations with their loved ones.

Phrases spoken by the patients are successfully detected by the
phrase recognition technology, and automatically supply a pre-
recorded response from the family member to seamlessly simulate
real conversation for the dementia patient.

The implementation of the photo and video galleries allow for
immersive patient care through reminiscence, also allowing loved
ones to send their best wishes and memories for the patient to view
at any time. Additionally, intermittent and scheduled reminders
further enhance the effectiveness of the product and effectively
supply essential patient care ensuring the patient is cared for.



Smooth Drone Formation Flight:
Fast Formation

Supervisor:
Andreas Willig

Team Members:

Configuration

Frederik Markwell Euan Morgan, Ethan Ng, John-Paul Lay, Joshua Ellingham

Motivation:

Drones can be used in formation to solve a number of
real world issues. Possible applications of this
technology include search and rescue, tracking of flying
insects and firefighting.

A key difficulty encountered in previous work in this area
is that flight tests are challenging and time consuming. It
is difficult to configure the drones with the correct
software, and to obtain real time information about the
state of the drones while in the field.

A solution was developed to simplify the process of
transferring software to the drones.

Transfer of Software to Drones in the Field

| yr| GitLab runner [—#={ Docker Daemon

GitLab /
(holds source *

code)

Docker Containar
Virtual Machine on Registry
University Network

—— Management
| Drone 2 I‘

~ Interface
{on laptop atc)

Software Transfer

Search for drones

Drone
192.168.68.100

Drone Path to dockerfile
192.168.68.101

./Dockerfile

Build
Drone -

192.168.68.102

Drone
192.168.68.1

Transfer Software!

Solution:

The developed solution uses Docker along with
conventional Linux tools such as scp to transfer
software and configuration files.

Most software deployment systems assume that
there is a constant internet connection. When
working in the field, we may not have that luxury.
We use a two step process, where you can transfer
build code to a laptop when you have internet
connectivity, and then in the field deploy that on
the drones.

The backend was developed in Python, and the
frontend in JavaScript using ReactlS.

Transfer Process (from laptop to drone):
1) Detect drones using ARP broadcast and HTTP

request to each drone
2) Transfer TLS certificate
3
4

Synchronise drone clock to laptop’s

Host Docker registry on laptop

)
)
)
)

5) SSH into drone to run docker pull

UC@ Computer Science &

UNIVERSITY OF

cantereery - Software Engineering
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Gamification in SQL Education

.oal To investigate the effects of competitive and non-competitive
gamification on student motivation and performance in learning SQL.

.ackground

* Gamification is the incorporation of
game-like elements into non-game
settings.

* It has shown to boost performance
and motivation.

* Used in Education, Business and Health.

Competitive Gamified Control
.ethod Leadboard Points challenges Points challenges challenges
1
& @2 0 2 2

¢ 75 students used QC with 3 distinct >

environments:
o Competitive Round1 | | Round2 | | Round3
o Gamified

.uery Competition

« Query Competition (QC) is a game
based web application.

* It allows students compete by solving
queries.

* QC has challenges, points,
leaderboard, and achievements.

o Control
* Performance and motivation were 9 Queries 3 Queries 3 Queries 3 Queries 9 Queries
. ¢ 3 Easy e 2 Easy ¢ 2 Medium ¢ 1Hard ¢ 3 Easy
evaluated based on retentlon' e 2 Medium e 1Medium e 1Hard e 2 Expert e 2 Medium
correctness, and speed. * 2 Hard + 2 Hard
e 2 Expert e 2 Expert

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
. f
" L
. L
: .esults STUDENT RETENTION ANSWER SPEED :
™ L}
L]
E s Competitive = Gamifieid = Control = Pre-Test = Post-Test :
O 100 10 =
" L]
L} E n
: _ 7 §7'5 :
" & w "
. £ 50 2 3 C

w

n [a} =
[ ] 2 L]
™ n
™ L]
. 0 ° - .
. Pre-Test Roundl  Round2  Round3 Post-Test Competitive Gamifieid Control n
L]
ROUND/TESTS ENVIRONMENTS -
L
I I EEEEEEEEE N E N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE NN EEEEEEE NN N ENEEE NN NN NN EENEEEEEEEEN

(]
.OIICI.IISIOHS e  Gamified and Competitive groups had better
retention.

¢ Gamified and Competitive groups had a significant
improvement in answer speed.
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Mobility Data for
Biosecurity
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OBJECTIVE

To create an application that can efficiently and accurately display the travel
patterns of those passing through bio-security risk locations. This will aid
researchers in identifying potential risk hotspots for intervention.

MOTIVATION

Current border measures to exclude invasive species
are imperfect, so fast identification of border
penetrating threats is vital to minimise damage to the
ecosystem. Threats to New Zealand's bio-security are
brought from tourism and trade which create three
main sources; cargo, ships, and people.

METHODOLOGY

Using an Agile development approach, a web
application was built using Flask as a framework with
Folium mapping libraries for spatial data display. A web
application format was chosen because of the size of
the data. As nine months of data for New Zealand alone
is 300GB, it would create storage challenges for a
desktop application.

RESULTS

The application was successfully created in a way where
queries on date and coordinate ranges can be executed in
an efficient manner (less than five seconds. For
performance reasons, the heatmap is populated using a
sample of the relevant points. Should more detailed results
be required, the user is given granular control over what

portion of the datais used.

Analysis

As the application is required to handle large amounts of data,
performance was the major concern. The most performant

data structure for the context is an R*-tree, a variation of an R-

tree with a higher construction cost but faster query times for
the dataset. Raw results from queries can be larger than 1GB,
so sampling is necessary for timely transfers. In cases where
required results are unreasonably large for transfer, a virtual
desktop can be used to view the application directly on the

server.

9] 5000 10000 15000

Unsorted Data 16600

Sorted Data

R*-tree

500

Query Time (ms)

Time taken to find allindividuals who
visited the Christchurch Airport on a
single day

R*-tree visualisation

Conclusion

The resulting application is an efficient and accurate tool for

visualizing the travel patterns of individuals passing through

bio-security risk zones. This efficiency was due to the use of

an R*-tree, a variation of an R-tree with a higher construction
cost but faster query times for the dataset.



AUTONOMOUS DRONE FORMATIONS

Data Dissemination Protocol Project

Background:
Drones offer a unique platform for applications in areas that
would be otherwise unreachable. However, sometimes a single
drone is not a large enough platform for a given application. This
indicates the potential usefulness of an autonomous formation of
drones for use cases where a single drone is insufficient.

To successfully operate a rigid drone formation, each drone must
know the positions of every other drone in the formation. This is
facilitated by the Data Dissemination Protocol which transfers
position, speed, direction and rotation data for every drone in the
formation.

A formation of drones supports a variety of use cases including,
search and rescue, biosecurity tracking and as a mobile radar
array. With a single drone these use cases would be near
impossible, but employing an autonomous formation not only
makes them possible, but also adds benefits particularly for
mobile radar applications.

Objectives:
Successfully develop and test an autonomous drone formation
improving on the existing platform.
Demonstrate the potential of a rigid autonomous drone
formation for a variety of applications.
Develop a computationally efficient Data Dissemination
Protocol as required for a successful rigid drone formation.

Data Dissemination Protocol:
The solution protocol provides communication between all
drones in the formation and manages a neighbour table for each
drone. The neighbour table stores the most recent position
update received from each other drone in the formation. This
allows the control loop to calculate appropriate paths for each
drone to avoid in formation collisions.

RO SN

"%
@

The Data Dissemination protocol is made up of two concurrently
running processes, the Beaconing protocol and the State
Reporting protocol.

The Beaconing protocol handles transmission and reception of
packets between drones, it also collects and returns data to and
from the State Reporting protocol.

The State Reporting protocol interfaces with the drone control
system to collect state data for transmission. It also collects
received state data from other drones and populates a table of
registered neighbour drones and their current state.

The Data Dissemination protocol is developed in C++ and is
thread managed using ROS nodelets to ensure high throughput
data flows with no inter-process copy cost. The neighbour table is
stored is stored in @ memory mapped file with mutual exclusion
control to allow efficient, concurrent access from two processes.

. Students: Euan Morgan, Freddy Markwell, Ethan Ng,
Computer Science &  john-paul Lay, Josh Ellingham

Assistance: Simon Wallace-Blakely
Supervisors: Dr Andreas Willig, Dr Graeme Woodward
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Natural Language Processing

for Licensing

Oliver Johnson, Ben
The Situation

Members of the public can object to an alcohol licence. When this happens, the District Licensing

Committee (DLC) can hold a hearing where the objector(s) and applicant make their case.

From 2014 to 2022, approximately 80% of hearings result in the alcohol license being granted,

despite objections. Public objections often end up being ineffective. Is there a way to make these E

more effective?

The objective of this project is to research the efficacy of various natural
language processing (NLP) methods applied to the decisions made by the
DLC.

The end-goal is to identify ways that the public might improve the quality of their objection

and argument in court. With this project, we try to assess if NLP techniques can be used to
achieve that end-goal.

Alcohol Licensing: How it Works
’
. ( X J
S //4
" 5 »

Objections are

Hearing is held Decision is made
made

T

Public is
notified

Seller applies
for licence

N N W A

The Approaches

We analysed all the Christchurch DLC hearing decision documents from Febuary
2014 to January 2023. Later (for the topic modelling) we expanded our data to
include all of Auckland's DLC hearings from January 2019 to May 2023 (lots of data!).

All of these documents are publicly available, so we downloaded them and
converted them to text.

]

0

1-Word LDA Topic Modelling

We analysed the documents to see if certain topics are a strong component of the
hearing, as they might have some impact on its outcome. To do so, we performed LDA
topic modelling.

(3 X

¢ Loaded data, without splitting into paragraphs
provides larger, but fewer documents
stripped punctuation and meaningless words

Tokenised data
tracked individual words and the documents they came from

Processed tokens into bag-of-words format
collated together into a “corpus”

* Model built and trained on corpus

looks for 4 different topics

3 variations: all cases, only declined cases, only granted cases

Findings:

There were not many topics in these documents and there was significant overlap
between the topics. This suggests that either these hearings stay very on-topic, or
that a lot of the nuance is lost when the hearing gets summarised in a decision.

1-Word Topic Distribution

Detailed view showing topics, their size and their overlap, as well as common words
within them.

issues, the hearing
can be skipped.

Applications

Adams (Supervisor)

Computer Science &
Software Engineering

UNIVERSITY OF
CANTERBURY
0

Applications granted and declined for the period 1st February 2014 - 5th
lanuary 2023

14, 20%

57, 80%

here are no

® Applications granted @ Applications declined

Naive Bayes

Naive Bayes is a simple machine learning algorithm. It can give us rudimentary insights, for
example if the language is similar between applications that were granted and applications
that were declined.

Loaded data and split into paragraphs
provides a higher number of data points
prevents the algorithm from cheating by only looking at the result of the hearing.

Partitioned the data into training and test sets - a 75-25 split

Processed the training set into a bag-of-words sparse vector

the vector counts each word and how many times it appears

stripped punctuation and meaningless words

normalised the vector using term-frequency times inverse document-frequency (tf-idf)

Trained a classifier on vectors and evaluated
tested classifier 50 times, using different partitions of train/test sets

Findings:
Ultimately, we found that the language used in hearing documents was incredibly similar.

Topic Modelling: How it Works
Documents are searched
for related key words

Related key words are
sorted into topics

Topics are examined

3-Word LDA Topic Modelling

Important phrases can tell us a lot about a piece of text, and the topics it discusses. To analyse

these phrases, we performed some more LDA topic modelling, tweaking it to only look at phrases

of 3 words.

Loaded data, without splitting into paragraphs
stripped punctuation and meaningless words

Tokenised data
tracked 3-word phrases and the documents they came from

Processed tokens into bag-of-words format
collated together into a “corpus”

Model built and trained on corpus
looks for 4 different topics
3 variations: all cases, only declined cases, only granted cases

Findings:

Again, we found there were not many topics in these documents, confirming our findings for

1-word topic modelling.



HIP INSERTER ANGLE TRACKING

Hip replacements are becoming increasingly common, especially for younger patients,

so it is important to improve the reliability of the surgery. This project proposes a system
that can assist surgeons during hip replacements to achieve this. The system provides the
surgeon with real-time pitch and roll angles of a hip inserter.

Objectives

* Develop a system that calculates and displays the
pitch and roll angles of a hip inserter from a real-

time video feed. Angles

* The system should require no modifications to . o
the hip inserter. Pitch: O

Improve the system so that it works accurately R " . 7o
while the hip inserter is partially occluded. oll:

Display the pitch and roll angles smoothly so they
can be easily read.

* A ZED 2 Stereo Camera is used capture left and right video feeds.

* A neural network trained by SLEAP is used to detect 7 chosen feature points on the
hip inserter.

* An Unscented Kalman Filter predicts the location of any missing points.
* The 2D feature points on the left and right video feeds are converted to 3D positions.

* Aline is fitted through the 3D feature points and its pitch and roll angles are
displayed.
* A Moving Average Filter reduce jitters when displaying angles.

Tech Stack

 Similar accuracy as previous research that required adding visual
markers to surgical instruments. P LN
. . o
* Average pitch error: 1.0 \ .
* Average roll error: 2.1°
* Only 2 feature points need to be visible to display angles. ‘
* Runs at 8-9 frames per second with a delay of 3 seconds used to N} H | NumPY
smooth the output.

* Current system is trained on 425 images but needs to be trained n
on footage from a specific environment to work well in that
environment. Future work is needed to gather varied footage to U
train a general system. OpenCV

UCE computer Science & Student Supervisors

UNIVERSITY OF

ey Software Engineering Dillon Pike Richard Green, Casey Peat




A new attempt at

Eyes in the Sky: power line detection

aboard drones.

Inspecting power lines is hazardous for humans. UAVs present an
opportunity to make power line inspection safer. Previous research
has shown success in power line detection and guidance techniques

utilising hybrid LiDAR-Vision systems and event cameras. We
investigated an experimental method for power line detection and
depth estimation that leverages fixed-frame-rate stereo cameras.

Method

Our methed is comprised of two stages: a power line edge detector,
and a time aware line detector.

The edge detector is adapted from a neural network developed in
2019 by Zhang et. al [1]. The network outputs an edge probability
map where each pixel in the input image receives a probability of O to
1 to indicate the likelihood that the pixel is a power line edge pixel.
The time aware line detector is adapted from a line detector intended
for event cameras, developed by Everding et. al [2]. Lines are
detected by placing edge pixels into a 3D space comprised of
dimensions X, Y and time. Edge pixels belonging to a line form plane
structures as in Fig. 1.

Fig 1. Example visualisation of the line detection from Everding et. al. [2]

Results

Qur edge detection neural network achieves competitive results
compared to the pre-trained model from Zhang et. al. On sample data
collected outdoors, such as Fig. 2, the edge detector correctly
detects power lines with high recall, but less than ideal precision.
When using sample data collected in a lab environment, recall
remains high but precision degrades further.

The Everding et. al method for line detection is complex, and non-
trivial to implement. Our best effort attempt at replication in Python
is able to successfully identify and track power lines in scenarios
where the edge detection input is precise, and the camera motion is
controlled. Under most other conditions the line detector fails to
track lines.

—_—) ﬁ\ —p (X, Y,D)

3D Line Paosition

Fig 2. Sample edge detection (left) and input frame (right).

S e,

—

Stereo Input Edge Detection Line Tracking

Key Findings
* The neural network based power line edge detection method struggles in urban environments.

e Everding et al. method for line detection does not translate easily to fixed-frame rate cameras.

e Future research using similar methods must utilise higher frame rate cameras to avoid motion challenges.

Author: Hugo Reeves Supervisors: Sam Schofield, Richard Green

[1] H. Zhang, W. Yang, H. Yu, H. Zhang, and G. 5 Xia, “Detecting power lines in uav images with

UGS
convolulional fealures and structured constrainls,” Remole Sensing 2019, Vol 11, Page 1342, vol. 11, p. l |‘ g Computer Science &

1242, 62019,

[2] L. Everding and J. Conradt, “Low latency line tracking using event based dynamic vision sensors,” UNIVERSITY OF S fI . -
Fronliers in neurorobolics, wol. 12, 2018, 7 O are Eﬂglneerlng
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Using Mobile Location Data for Climate
Friendly Transport Interventions

Problem

e Road transport is responsible for 15% of New Zealand’s greenhouse gas
emissions, and needs to be reduced to meet domestic and international targets.

e To do this, car usage needs to be reduced by making alternative travel viable.

e This requires good data, but current collection methods are slow and expensive.
Data is collected at only one place and over a short period of time.

Objective

® Harness mobile phone location data to give transport researchers a quick, easy;,
no-technical-knowledge-required way of assessing the impact of transport

interventions.

Solution

A web app was developed. Transport
researchers can use it to make
complex queries of mobile phone
location datasets, with no programming
knowledge required.

Tech stack
pdask A Flask
% Parquet

=

Results

The web app can find the number of unique
devices in an area during a period of time.
Results can be graphed over different time
periods, such as days of the week. Traffic can
thus be compared pre- and post-
intervention to determine effectiveness.

In terms of performance, the web app can
perform a complex query on 275 GB of data
in under 45 minutes running on just a
laptop - and it only needs 51 GB of storage
space, data included.

Computer Science &

Software Engineering

Start date Start date

01/05/2021 21/10/2021

Granularity

Days of the week

1 Submit query

Unique devices per day of week
Steps

1: Select a
map area.

2: Set query
parameters.
3: View and
save results.

Advantages Over Status Quo
Comprehensive. The dataset covers
the entirety of New Zealand.

Cheap. The data is buy once, analyse
forever.

Fast. Analysis takes just minutes; no
wait to collect data “in the field”.

@ Easy. The web interface requires no

programming knowledge to use.

Student: Jonathan Tomlinson
Supervisors: James Atlas, Vanessa Bastos
Associated researcher: Simon Kingham
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Al TO DIAGNOSE DIABETIC EYE HEALTH

BY 2040, OVER
MOTIVATION: People with diabetes are 11K R
at risk of |osin? their eyesight, but this 6 0 0 Miiion _
can be prevented by prompt screenings. —.
PEOPLE WITH :
Diabetic retinopathy (DR} ranks among the DIABETES WILL
leading causes of preventable blindness REQUIRE REGULAR
worldwide. With diabetes on the risc, prompt
access to eye screenings means cye damage
caused by diabetes can be detected, and
treatment can be initiated to prevent vision

EYE CHECKS

loss. New Zealand's current manual screening

process is slow and relies on professionals for

image analysis, causing bottlenecks that hinder o
1. Retinal image.

2,
‘l!!:'L*~ET3thW$
OBJECTIVE: The aim is to use machine learning to

avtomate the DR screening process for NZ.

expanding patient care.

So, if early detection can help prevent blindness, let's improve the WWW

) e\
system so more people can access prompt screenings. S0 moé
2 \\\’Q\’ /

Automating screenings can assist in detecting and grading the severity t 11
of the disease. While previous studies have explored this, there is still — @ o

room for improvement with a machine learning model tailored for
New Zealand.

To address this, a machine learning model was trained on New
Zealand-specilic retinal images, aiding medical proflessionals in
accurately classifving DR stages, improving healthcare aceess, and
cnsuring timely intervention for affected individuals.

5. DR grade

OUTCOME: <95% accuracy in predicting DR grades. ]—

Machine Learning Model Summary
« Type: Supervised Classification.

« Method: Transler learning with ResNet50 as the base model. DR grade scale recommended
« Input: Retinal images [rom Auckland University. by the Ministry of Health NZ.
« Output: DR grade on a scale [rom 0 to 3. 0 - Healthy

« Tech Stack: TensorFlow, Python, LabelStudio, Jupyter Notebook. - 1 - Minimal DR

4 - Severe DR
5 - Prolifcrative DR

P, , . 2-Mild DR
h t% P Jupyter il 95“/ ] 3 - Moderate DR

Student Supervisor UCﬁ Computer Science &

Yiyang (Jessie) Yu Andrew Bainbridge-Smith ORI Software Engineering
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