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Thank you to our 2019 project sponsors
Thank you to all our industry Final Year Project sponsors, who challenged and supported our students this year. Without your support and encouragement, 
our graduate engineers wouldn’t be the amazing well rounded graduates they are.

Project sponsorship
Project sponsorship is a great way to participate in education, complete projects you wouldn’t normally have time for, and get in-depth research or 
consultancy for your organisation. Students are available at many levels of study, in teams or as individuals. Students’ areas of study include all disiplines 
of Engineering, Forestry, Maths and Product Design. Projects and internships culminate in the production of a prototype, report or case study that is made 
available to the sponsor organisation. The following pages show a selection of projects that were completed by engineering students at UC, with fantastic 
support from their sponsors, during 2019.
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The Peoples Choice Award 2019
For the first time this year attendees at the Final Year Project Showcase were able to vote for their favourite project, this was very popular 
with attendees, and fiercely competitive between some students. The award was announced by Deputy Head of Mechanical Engineering 
Professor Mark Jermy, and trophies awarded by Deputy Vice Chancellor Professor Ian Wright.

People’s Choice Award Winner:
	 Project Poster: 	  
	 “Vibration Profiling of a rugged prosthetic hand” 

	 Project Sponsor: 	  
	 Taska – David Lovegrove, and Ross Dawson

	 Project Students: 	 
	 Keith Algar, Freya Dixon, Rebecca Lilley, and Ben McEwen

See more on page 49

Photograph from left to right:
Deputy Vice Chancellor Professor Ian Wright, BE(HONS) Mechatronics, Robotics, and Automation Engineering student Ben McEwen, BE(HONS) Mechanical Engineering  student Freya Dixon, BE(HONS) Mechanical Engineering student Rebecca Lilley, and Deputy Head of Mechanical Engineering Professor Mark Jermy
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Student projects: Electrical Engineering and Computer Engineering

 

Passive Radar for 
Aircraft Detection 

Dawn Aerospace is developing a new platform that 
provides rapidly reusable rocket propulsion on an 
aircraft capable of orbital flight. The goal of the project 
was to investigate the feasibility of a passive radar 
system that is capable of detecting the light aircraft 
that often fly within the launch zone.  

We developed a 
simulation based on 
the radar equation 
that we could use to 
comment on the 
plausibility of the 
various available 
solutions. Comment 
on graph. This 
allowed us to 
estimate the signal to 
interference ratio for 
the launch area 
based on the position 
of the receiver and 
emitter. 

Another simulation was developed to 
generate range Doppler plots based on the 
input parameters of reference signal 
interference ratio, surveillance signal 
interference ratio, signal to noise ratio, ADC 
resolution and random noise. When used in 
conjunction with the signal power maps, 
this allowed us to predict detection 
accuracy, detection range and the amount 
of noise for various configurations. 

Traditional radar relies on having a transmitter to emit 
a pulse that scatters off targets. The receiver picks up 
the reflected pulse and uses the time delay and 
Doppler shift to calculate the range and velocity of the 
target. Passive radar relies on ambient signals in the 
environment to act as the transmitter. 

A key part of a passive radar 
system is selecting the most 
viable transmitter. This is based 
on both the physical properties 
of the transmitter such as 
location as well as the signal 
such as the ambiguity function. 
By investigating existing 
literature we determined the 
most viable signals where: 

    • LTE     • FM      • DVBT 

FM was selected as the most 
suitable as it has the best 
coverage around the launch 
site. 

Objective Passive Radar 

Alex Greer 
Isaac Bus 
Michael Jopson 
James Coleman 
 

Emitters of Opportunity 
 

Simulation 

Range Doppler 

Range (58m per unit) 
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 Successful detection 
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Student projects: Forest Engineering

The Two-Stage Revolution?
Forestry harvesting is currently heading into many new forests that are first rotation, on steep terrain and with 
limited  infrastructure. Steep terrain forests have an increased harvesting cost due to specialized machinery, 
difficult roadways, and environmental risks. In smaller woodlots the infrastructure has larger impacts compared to 
larger scale plantation forests. To mitigate these adverse infrastructure effects some contractors have started two-
staging. 

Two-staging is transporting stems or logs from a 
smaller landings/pad to a larger Superskid to be 
processed or stacked into log grades, then fleeted onto 
highway trucks. A two staging system, such as the 
Tatra truck shown above, can reduce forest roading by 
increasing the road grade, can reduce landing size by 
frequent log removal and having a small turn around 
area for the truck. 

• Survey Forestry contractors and managers to establish the 
drivers both for and against two-staging systems.

• Measure the two-stage infrastructure in the Kenderdine forest 
and compare to the original conventional plan.

Picture above shows the difference in planed (yellow) and implemented 
(red) roads. The comparison of the measured infrastructure to the original 
plan revealed a roading reduction of 2940m which was a %23 reduction. 
The landings measured ranged from 221 – 3836 m2 which compared to 
literature ranges of 1370 – 12540 m2 shows a reduction of average landing 
size of 47%.

Surveys indicate there are several different 
two-stage systems in operation, a skidder, a 
modified dump truck all the way to a  “super 
forwarder” as pictured above. 
The survey process revealed that there are two 
main groups that use two-staging. Those who 
are forced to and those who choose to. Those 
who are forced to saw extra cost as a deterrent 
to two-staging and mostly used a skidder or 
shovelling machine to a processing skid that 
was close to the haul pad. Those who chose to 
two-stage saw many benefits from the system 
and mostly used a central processing skid 
where log trucks did not enter the forest. 

An Honours Project by: Tom Rendell (tre43@uclive.ac.nz)
Supervised by Prof Rien Visser & Dr Hunter Harrill

Acknowledgements
I would like to acknowledge and thank Marcus Musson from Forest360, Trevor Best and 
Campbell Harvey from the School Of Forestry for their help and contributions to this 
project. 

27



Student projects: Mechanical Engineering and Mechatronics Engineering



Student projects: Mechanical Engineering and Mechatronics Engineering

29



Student projects: Mechanical Engineering and Mechatronics Engineering



Student projects: Mechanical Engineering and Mechatronics Engineering

31



Student projects: Mechanical Engineering and Mechatronics Engineering



Student projects: Mechanical Engineering and Mechatronics Engineering

33



Student projects: Mechanical Engineering and Mechatronics Engineering



Student projects: Mechanical Engineering and Mechatronics Engineering

35



Student projects: Mechanical Engineering and Mechatronics Engineering



Student projects: Mechanical Engineering and Mechatronics Engineering

37



Student projects: Mechanical Engineering and Mechatronics Engineering



Student projects: Mechanical Engineering and Mechatronics Engineering

39



Student projects: Mechanical Engineering and Mechatronics Engineering



Student projects: Mechanical Engineering and Mechatronics Engineering

41



Student projects: Mechanical Engineering and Mechatronics Engineering



Student projects: Mechanical Engineering and Mechatronics Engineering

43



Student projects: Mechanical Engineering and Mechatronics Engineering



Student projects: Mechanical Engineering and Mechatronics Engineering

45



Student projects: Mechanical Engineering and Mechatronics Engineering



Student projects: Mechanical Engineering and Mechatronics Engineering

47



Student projects: Mechanical Engineering and Mechatronics Engineering



Student projects: Mechanical Engineering and Mechatronics Engineering

49



Student projects: Mechanical Engineering and Mechatronics Engineering



Student projects: Mechanical Engineering and Mechatronics Engineering

P56: MAGNETIC LEVITATION OF HOUSES

Control: Horizontal

Students: Alex Towse, Amy Strang, Wei Shen Chia,  Dylan Davy

Supervisors: Geoff Rodgers, Geoff Chase, Cong Zhou, 

Client: Dr Richard Strahan, Technician: Julian Murphy

Isolation: Vertical

Problem Opportunity

Damage occurs to houses during

earthquakes which may cause injury or

loss of life. There can also be

significant economic loss such as

$40,000-50,000 per house on average

from the 2011 Christchurch earthquake.

Test technical and economic feasibility

of using magnetic forces to levitate a

structure to minimise vertical forces

and/or provide horizontal control to an

isolated structure.

Different types of force

curves (modelled as

'barriers') were designed to

model horizontal force

provided by magnets to a

frictionless structure during

an earthquake.

An electromagnet provided an attractive upwards

force to a permanent magnet.

 

PD control was implemented with inputs from a hall

effect sensor to "float" the magnet.

Introduction: It was important to control the horizontal

movements of the structure relative to the ground to

ensure it could not reach the edge of the base isolation

system. A modelling approach was taken to test the

technical  feasibility of the design.

Introduction: Concepts were developed for base

isolation of a structure through magnetic levitation. Due

to this being emergent technology a prototyping process

was taken to test the technical feasibility of the designs

and calculations were done to find trade offs. 

Electromagnet Reluctance Plate Prototype:

A Halbach array is an

arrangement of permanent

magnets with an

asymmetric field.

 

Spinning the array over a

conductive plate induced an

opposing magnetic field,

giving lift.

 

Different array sizes and

motors were tested.

Halbach Array Prototype:

Figure: Halbach array prototype.

Scan QR code to see video.

Calculations found the trade off between cost,

power:lift and lift:weight ratios when cross sectional

area of the winding in the electromagnet was varied.

Figure: Electromagnet reluctance plate

concept by Dr Richard Strahan.

Figure: Electromagnet reluctance plate

prototype. Scan QR code to see video.

Figure: Displacements and accelerations

of the chosen force curve.

Figure: Force curves.

Figure: Total energy vs. absolute

displacement.

Good Bad

The desired force curve

had to limit the structure

within chosen parameters.

By comparing all the

functions modelled, the

ideal function was chosen

which provided the best

displacement energy ratio.
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Please Note: Information in this document may be subject to change at any time without notice.

If you have a project you would like our final year engineering students to work on, we would 
like to hear from you. Submit a summary of your idea by email to engindustry@canterbury.ac.nz 
including the following information:

Sponsor a project in 2020

•	 Title of the project. 
•	 Contact name and contact details for the 

project. 

•	 Summary of your expected project outcomes, 
for example, what you want to achieve or the 
problem you would like to solve.

•	 Constraints and/or expectations that need to 
be taken in to account for the project. 

•	 Support (time, resource & equipment)  
your business/organisation will provide  
(in addition to sponsorship). 

•	 Any other information you consider relevant.

Or complete the online form: www.canterbury.
ac.nz/engineering/industry/project-sponsorship

Summer Projects Finish

Final Year Projects begin Final Year Projects  
mid year oral 
presentations

Final submission 
date for Final 
Year Projects

Civil Engineering 
Final Year 
Projects begin

Final Year Projects  
presentations

Final submission date 
for Civil Engineering 
Final Year Projects

Final submission 
date for Summer 
ProjectsSummer Projects begin

January February March April May

D
ec

em
be

r June
July

AugustSeptemberOctoberNovember

PROJECT TIMELINE:

Final Year Project final 
submission date for an  
idea or project is:  
Friday, 20 December 2019, 
for projects to be started  
in February 2020.

Thursday, 13 August 2020, 
for Civil Engineering 
projects to be started  
in July 2021.

Summer Project final 
submission date for an idea 
or project is:  
Friday, 2 October 2020, for 
projects to be started in 
November 2020.

As student numbers are limited, and vary from year to year, we recommend starting this process early to 
avoid missing out on having your project selected.

Contact us
To find out more about these  
opportunities contact:

Grahame Burgess
College Relationships and Engagement Manager

College of Engineering, University of Canterbury
Tel: +64 3 369 4279
Email: engindustry@canterbury.ac.nz 
Web: www.canterbury.ac.nz/engineering/industry


