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Thursday 7 September 
 
 

Session 1   Chair: Tim Bell 

9:30 ς 10:00 Keynote presentation:  Dr Nathan Robinson, Marat Sibaev ʹ Verizon Connect 
The Routing Cost Model 

BSc Hons (Judges: Tim, Mukund, Fabian) 
10:00-10:15 William Valentine (BSc Hons) GPU Accelerated Modelling and Real-time Rendering 

of Fluid Motion 

10:15 ς 10.30 Gareth Harcombe (Bsc Hons) Locating Athletics Tracks from the GPS Data of a 
Runner 

 

10:30 ς 11:00 Morning tea (upstairs in the level 2 tea-room) 

 

Session 2   Chair: Aluna Everitt 
Masters (Judges: Tim, Mukund, Fabian) 

11:00 ς 11:15 Drew de Wet (ME) Development of a path planning algorithm for a robotic arm to 
prune grape vines 

11:15 ς 11:30 Jamie Houghton (MSc) Integrating Remote Sensing Datasets for Global Scale Flood 
Risk Mapping  

11:30 ς 11:45 Dylan White (ME) A filtering approach to online monocular camera calibration 

11:45 ς 12:00 Tim Chang (MSc) Hierarchical Reinforcement Learning in the Game of Othello 

12:00-12:15 Yuanjie Shi (MSc) Traffic Sign Detection and Recognition 

12.15-12.30 Marina Filipovic Predicting project success based on testing metrics in a year-long 
project 

  

12:30 ς 1:30pm LUNCH (upstairs in the level 2 tea-room) 
  

Runner
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Abstracts 
 

 
BSc Honours 
 
Gareth Harcombe 
 
Title: Locating Athletics Tracks from the GPS Data of a Runner. 
 
Abstract:  
High Performance track runners are in need of tools to analyse their workouts, such as measuring lap 
times, identifying maximum acceleration, and predicting race performance. However, the data collected 
from GPS watches is not well suited for this task, as it is missing features such as where the runner is on 
an athletics track. This feature selection requires the location of the athletics track that the runner is 
running on, and must be done with the constraints of the limited GPS data that a standard GPS watch 
collects, GPS inaccuracies, and a small dataset. We propose three methods to find the coordinates of an 



Masters 
 
Dylan White 

A filtering approach to online monocular camera calibration 

Abstract: Structure-from-motion, visual odometry, SLAM and many other computer vision technologies 
rely on the ability to interpret the physical geometry of a scene captured by a camera.  To extract accurate 
geometric information from the captured scene, the camera must be calibrated to establish a robust 
estimation of the projection function from the scene to the sensor.  This is typically a laborious task.  If 
done in the factory, it adds to the cost of manufacturing.  If done by the user, it requires expertise and 
specialized equipment that makes the system less generally useful.  Furthermore, calibrations are not 
stable over time - they change with age, temperature, shock, and vibration.  The traditional method of 
camera calibration, which is completed offline as a preprocessing step using a predefined calibration 
pattern, is susceptible to shifts in calibration over time which can degrade the accuracy of measurements. 
 
Our research proposes a new method for online monocular camera calibration which utilizes data from 
an IMU and GNSS receiver rigidly attached to the camera to jointly estimate the camera pose, camera 
intrinsic parameters, and feature positions in real-time. This allows for continuous detection and 
correction of any shifts in the calibration. We formulate this as a state-space problem and use high rate 
IMU data to predict relative camera and feature motion, while GNSS observations and visual data tracking 
using sparse optical flow serves as the update. The inference is solved using an unscented Kalman filter 
implementation.  Unscented Kalman filtering is a widely used approach in the field of visual-inertial sensor 
fusion for estimating the state of a dynamic system. It provides a means of incorporating information from 
multiple sources, such as visual and inertial sensors, to improve the accuracy and robustness of state and 
parameter estimation. 
 
As Trimble continues to integrate vision technology into its solutions, our proposed approach for online 
camera calibration becomes increasingly relevant for ensuring long-term calibration stability for users. 
 
 
Drew de Wet 

Development of a path planning algorithm for a robotic arm to prune grape vines 

Abstract: Sampling based path planning algorithms are widely used algorithms that find a feasible path 
for a high dimensional robot to move to a goal pose. They allow for path planning in environments with 
complex collision objects such as grape vines by finding a path to the goal between random collision free 





Timothy Chang 
 



PhD 
 
Aaron Smith 
 
Title: Neural Radiance Field Spectral Computerised Tomography Reconstruction 
 
Abstract: Computerised Tomography (CT) reconstruction is the act of generating a 3D volume from a 
series of 2D projections typically captured in a helical pattern of a CT scan, which is a special case of an 
image mapping problem. Most modern CT reconstruction algorithms are based on a model-based 
reconstruction method where the representation of the object in the scanner is repeatedly updated and 
tested to analyse the accuracy of the generated model. We propose the adapting and utilisation of a 
Neural Radiance Field (NeRF) network as an alternative model-based CT reconstruction approach. 
 
Amelia Samandari 
 
Title: TDMA Slot Allocation for UAV Formations  
 
Abstract: This presentation looks at the case of mitigating collisions between Unmanned Aerial Vehicles 
(UAVs) in a formation through the use of safety beacons to relay information about UAVs that are at risk 
of collision due to their geographic proximity to one another. The UAVs send these safety beacons using 



pipeline can be easily exported for use in the field making real-time bioacoustic monitoring of less-vocal 
species a possibility. 
 
Casey Peat 
 
Title: Vineyard 3D Reconstruction - A Complete Pipeline 
 
Abstract: For the purpose of autonomous vine pruning, we present a complete pipeline for building a 3D 



Henry Hickman 
 
Title: Beyond Question Shuffling- Randomisation in Programming Assessment 
 
Abstract: Randomisation is a technique that can be used with programming assessments to discourage 
academic misconduct by making it unlikely for two colluding students to get the exact same questions. 
Previous research about randomisation has shown it to be an effective tool for addressing academic 
misconduct, but this work often focuses on randomisation broadly, with few considering specific 
techniques. Here we consider specific randomisation techniques and the contexts that they are best 
suited to. In addition, we investigate the effectiveness of randomisation techniques against emerging AI 
technologies. This is done with the goal of implementing these techniques in an automated assessment 
system to assess programming in New Zealand high schools.  
 
Juliet Samandari 
 
Title: Post-quantum Authentication in MQTT 
 
Abstract: 







identify any issues with the structure and content of the measure. The data collected from this pilot study 
will be used to conduct an initial exploratory factor analysis to remove any unwanted items and identify 
the factor structure. This modified empathy measure will be further subject to yet another exploratory 
factor analysis to hypothesise the factor structure, which will established through a confirmatory factor 
analysis. This study will also perform tests of validity such as predictive, convergent, and discriminant 
validity to establish the extent to which this instrument is valid. 
 
Findings: The findings of the study are expected to contribute towards a validated and reliable empathy 
measure for software professionals to assess their empathy towards their team members. 
 
Sujan Warnakulasooriya 
 
Title: Novel method for optimising initial drone flocking 

 
Abstract: Unmanned Aerial Vehicles (UAVs) which are also known as drones can significantly improve 
their performance when working as a flock. One key area of research under drone flocking is the formation 
of the initial flock. The focus of this proposed research would be to investigate how to optimise the initial 
formation of a flock of N drones, with the goal of minimising drone travel distance, energy consumption, 
and initial formation time. Two special cases will also be investigated: analysing the delayed arrival of a 
single drone in a fixed formation and reducing the initial transient response of a flock of drones. This 
research aims to improve the performance of drone flocks. 
 
Tim Rensen 
 
Title: Photogrammetry and machine learning for surveying scallops. 
 
Abstract: Scallop fishery SCA7 at the top of the South Island was closed due to stock collapse in 2017, 
halting commercial and recreational fishing of hundreds of tonnes of scallops, and rahui or restricted 
ŀŎŎŜǎǎ ƛƳǇƻǎŜŘ ƻƴ ŎǳǎǘƻƳŀǊȅ ŦƛǎƘƛƴƎ ōȅ ƭƻŎŀƭ aņƻǊƛΦ aŀƴȅ ŦŀŎǘƻǊǎ ŎƻƴǘǊƛbuted to this stock collapse, 
including overfishing, sediment and nutrient runoff from land use, and natural events such as once-in-a-
hundred-year floods turning productive seabed into sediment muck meters deep, suffocating and starving 
seabed communities. Scallop dredging involves raking up scallops off shallow seabed where they reside, 
upturning delicate seafloor, tearing apart microalgal films, resuspending sediment, and permanently 
changing the topology of the seabed. 

For commercial scallop fishing to be more sustainable we need better harvesting and monitoring 
methods. Autonomous underwater vehicles (or AUVs) make if feasible to scan large areas of seabed 
consistently. The image data can be processed into 3D reconstructions of habitats, allowing marine 
scientists to analyse entire benthic habitats with a single 3D model or mosaic image as opposed to frame-
by-frame in a video. 

I propose an annotation method where scientists can label a reconstructed top-down image of a seabed 
environment, and these labels propagated to all of the individual image frames. This method requires 
labelling of unique scallops only once, avoiding having to label the same scallop in multiple frames. 
Transfer learning will be used to reduce the required amount of data in training a CNN for pixel-wise 
identification of scallops.  

How this will help in monitoring and harvesting of scallops is in development of more efficient methods 
for analysing the scallop stocks and habitats from AUV video. This same robot can run scallop classification 
live to locate harvestable scallops and selectively pick them up, eliminating bycatch and minimising 
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Tait customers protect communities, power cities, move people, harness resources and save lives all over the 
world. We create and support their critical communications.  
From our strong position as leaders in radio communication technology, we work hard to gain a deep 
understanding of the issues, problems, and day-to-Řŀȅ ǿƻǊƪƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘǎ ƻǳǊ ŎǳǎǘƻƳŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜΦ ¢Ƙŀǘ ƛǎ 
how we deliver robust, fit-for-purpose products, exceptional customer service, and world class communication 
system performance.  
Our 
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