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Foreword from Academic 
Programme Director

For over forty five years, Massey University has demonstrated a tradition of excellence 
in Engineering and Technology. This began in 1960, with the university’s first Technology 
degree, growing progressively in subsequent years. Now in 2009, the university offers a 
total of fourteen majors within the degrees of Bachelor of Engineering and Bachelor of Food 
Technology.

The inherent characteristic of each degree major is that of a multi-disciplinary package, 
which has been designed to prepare graduates to meet the demands of specific industries. 
Unlike traditional engineering degrees, the majority of Massey majors are not discipline-
based. This approach came about in direct response to industry demands, which called for 
graduates with the appropriate technical and technical management skills to support New 
Zealand’s food and manufacturing industries.

The first programme to be introduced was the Bachelor of Food Technology, which was the 
second program of its kind worldwide.  Massey’s first ICT (Information and Communications 
Technology) offering was Computing Technology, which was first offered in 1979. Massey 
was the first university to fully recognise the importance of Product Development and has 
offered this subject as a degree major since 1988. In 1989 we offered a major in Information 
Engineering, one of the first universities worldwide to offer this major. In 1999 Massey 
introduced New Zealand’s first degree major in Mechatronics, a modern hybrid of precision 
mechanical engineering, electronics, automation and control.

Over the years, the scope of the programme has been extended to encompass a wide range 
of productive industries and the number of degree majors offered has continued to increase 
steadily. Massey University is equipped to undertake research and teaching in each of its 
fifteen different major offerings in engineering and food technology.

This book has been compiled to celebrate work completed by some of our 2009 graduating 
students, describing their final year projects which represent the culmination of their time 
and academic learning at Massey University.

Dr Jane Goodyer 
Programme Director (Engineering and Technology)
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Automation and Control (BE) 

Almost everything we buy and use has been produced using automation. The parts inside many 
of our technological gadgets have become too small to assemble by hand and even something 
as simple as home baking uses an oven with self-regulating temperature. Small wonder then 
that the Industrial Automation engineers that Massey produces are taught to understand all 
sorts of systems; mechanical, electrical/electronic and chemical in nature.

The fun really starts though when they learn to automate these systems using robots, vision 
systems, computers, valves, motors, advanced controllers and, of course, their own brains.

Graduates from the Industrial Automation major are in very high demand all around the world 
with more positions on offer than current graduates.

Dr Huub Bakker 
Major Leader 
Palmerston North Campus
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Title:  Hybrid Renewable Power System    

Project Summary: 

Due to the increasing demand for stand alone renewable 
power supply systems in rural areas, homes that have 
no access to the national power grid are in need of an 
efficient renewable power source, and a back up storage 
unit that can be used when there is no power produced by 
the renewable sources.

This project is about designing a hybrid renewable power 
system. This power system is designed to be able to 
integrate and process power produced by renewable 
energy sources such as wind energy, solar power and 
hydro generators. The combined or integrated power is 
converted into a DC source and stored in a back up battery 
source, before it is converted back to AC power using a 
DC to AC inverter and fed in to the main power supply. 
The other part of this project is to see whether there is 
a possibility of connecting the hybrid renewable power 
system to the Electrical power grid; when used in a grid-
connected mode, any excess unused power generated by 
the renewable sources can be sold to the power company.

Name:  Raghu Namireddy 
AKA:  Raghu 
Prog/Maj:  BE (Hons)
(Automation and Control)  
Previous Education:  
Palmerston North Boys High School 
Contact:  
Raghu1021985@hotmail.com 

Title:  ZEVANO   

Project Summary: 

Zero Emission Vehicles Company (ZEV) is developing a 
modular heavy electric vehicle where individual sub-
systems, including the vehicle chassis, the batteries, the 
drive motors and the battery management system can 
be sold separately for integration into vehicles by other 
vendors. 

The proposed battery technology is Lithium-Titanate 
cells developed by Altair Nanotechnologies (Altairnano) 
in the US. This technology provides numerous benefits 
of charging and vehicle range, but remains relatively 
untested in practical applications. Part of my project will 
involve independent verification of the manufacturer 
claims regarding the performance of the cells which 
include testing their capacities and performances in 
different atmospheric temperatures.

Beyond the batteries themselves, the Battery Management 
System (BMS) for monitoring the cells, providing cell 
balancing and fault detection is required, as is an 
appropriate Charging System (CS) that is both effective 
and safe. The design of both of these systems is included 
in the scope of my project .

Name:  Ali Al-Ja’fari 
AKA:  Ali 
Prog/Maj:  BE (Hons)
(Automation and Control)  
Previous Education:  
Al Munair Bin Al Nayer 
Contact:  ali_aljafari@hotmail.com
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Title:   Improving the Level Control in a Chip 
Steaming Vessel   

Project Summary: 

Wood chips are stored in large chip piles approximately 
300m from the mill. The chips are transported via a series 
of conveyors to the steaming vessel. The level of chips in 
the steaming vessel is controlled by varying the speed of 
the reclaim screws under the chip piles. At present the 
level swings erratically between high and low values. 
The main purpose of the project is to improve the level 
control of chips in the steaming vessel. In order to do 
this, all elements of the system that effect the level had 
to be modelled on Simulink. There are four control loops 
interacting in the system, each with its own PID controller. 
This makes tuning difficult. The model was used to find 
the best values for the PID tuning constants and these 
were compared to those already in place. Alternative 
control strategies were also considered such as a Smith 
Predictor, or a PPI controller. 

Name:  Lindsay Rowe  
Prog/Maj:  BE (Hons)
(Automation and Control)  
Previous Education:  
F.A.H.S Feilding High School  
Contact:  board_aholic@hotmail.com 

Title:   Dual Channel 4-20mA Analogue 
Input Wireless Transmitter     

Project Summary: 

The aim of the project is to design a battery powered 
wireless transmitter which will take two 4-20mA inputs 
and transmit the data by GSM. Once transmitted the data 
is to be captured, displayed and then archived on a PC. 
Accuracy is of utmost importance, the input data is to 
be accurately documented and at the same time use as 
little power as possible. Due to increased requirements 
by the Resource Management Act (RMA) and a continued 
desire by companies intending to break into the US export 
market, most manufacturers are now required to produce 
real time documentation of their wastewater disposal, 
gas emissions and other important plant parameters. 
Some of the instruments that measure the required plant 
parameters have to be located either in remote areas or 
in harsh conditions, therefore wireless transmission is 
appropriate. With a lot of organisations implementing 
manufacturing best practises and US tier 3 and tier 
4 environmental standards, the wireless transmitter 
will enhance an increase in asset performance data 
acquisition. It can be foreseen that a lot of organisations 
will embrace this technology for condition monitoring and 
real-time asset management. 

Name:  Mehluli Mtetwa 
AKA:  Vic 
Prog/Maj:  BE (Hons)
(Automation and Control)  
Previous Education:  
Gifford High School 
Contact:  vmtetwa@yahoo.co.uk 
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Title:  Control System for Acid Dosing of 
Cooling Water    

Project Summary: 

This project involved working for Ballance Agri-Nutrients 
(Kapuni). They convert natural gas into ammonia and 
then into urea. The gas is piped from the gas plant across 
the road. The ammonia is produced in a reformer and 
shift converter. It is then reacted with carbon-dioxide to 
produce urea which is then granulated. 

Water is a fundamental part of most processing plants. 
The Balance Kapuni plant contains ammonia and it is not 
uncommon for the ammonia to excrete into the cooling 
water. The basic substance can cause corrosion and 
deposition on the cooling water piping and equipment. 
Acid Dosing is the process that is used to keep the cooling 
water pH between 7.8 and 8.2.  The project involves 
designing a system that will dose acid into the cooling 
water at the Ballance Kapuni site. The system will contain 
two dosing pumps and two pH probes. There will also 
be a probe cleaning cycle. The control will be achieved 
with a PLC connected to their 800xa system via Profi-
Bus communications. Time is being spent on project 
management as well as design and PLC programming. It 
includes liasing with contractors, stakeholders, funding 
applications and other Ballance protocol.   

Name:  Ellie Seaver 
AKA:  Smelly B
Prog/Maj:  BE (Hons)
(Automation and Control)  
Previous Education:  
Hawera High School 
Contact:  e.seaver@hotmail.com 

Title:   Bottling Machine for Microbrewery    

Project Summary: 

A low-volume bottling machine is required for the 
Microbrewery at Massey’s School of Engineering and 
Advanced Technology.  The project will entail the design 
and build of a compact and portable semi-automated 
bottle filler suitable for filling beer into plastic (PET) bottles 
of various sizes. On the surface bottling may appear 
straight forward and simple, but it is a complex process 
with several requirements to fulfil: Losses of beer have 
to be avoided as much as possible; the beer quality has 
to be maintained; any contamination must be prevented; 
air contamination and subsequent oxidation has to be 
avoided; CO2 loss from the beer must be prevented. Air 
pick up is by far the most critical issue for quality control 
and shelf life and modern filling methods attempt to fill the 
bottles as fast as possible without any negative impact 
on the beer quality. The best process to meet these 
requirements is counter pressure (high pressure) filling 
and removing oxygen (air) from inside the bottle before and 
after beer is introduced. Until recently, beer in PET bottles 
used to exist more in theory than in practice, adding to the 
complexity of the bottling process.  Removal of air under 
vacuum is no longer possible and current technology used 
in the mainstream is less than ideal for this application.  
Alternative technologies are investigated for suitability.

Name: Leilani Parker
AKA:  Lani 
Prog/Maj:  BE (Hons)
(Automation and Control)  
Contact:  leilani_parker@hotmail.com 
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Title:   An Holistic Study of Product 
Flow at I-Plex     

Project Summary: 

The aim of this project is to study all possible problems 
that may cause poor inventory control, poor supply chain 
management, out of stock situations and suboptimal 
inventory levels. This project is a review of stock control 
effectiveness of I-plex pipeline NZ ltd. The project will 
seek to optimise finished goods stock level or confirm 
for I-plex that they are optimised and feeding this back 
into suggested production run length and raw material 
ordering.

There are five main objectives for this project which are:
–  To evaluate and find a propitiate stock level for each 

stock keeping unit.
– To investigate and recommend an inventory 

management system which would enable I-plex to 
respond effectively to contract demand.

– To come up with a recommendation as to how to 
reduce production lead time.

– Suggestions and possible trialling of stock control 
methods which better track changes in demand level 
(a learning system) will have been made.

– Setup method, batch size decision, product family 
scheduling, will be understood and recommendations 
for change made if these are significant to stock level 
and customer service. 

Name:  Sultan Al Rusheidi 
Prog/Maj:  BE (Hons)
(Automation and Control)  
Previous Education:  
Suhbaan Wail Al-Azdi High School 
Contact:  alza3eem1984@hotmail.com 

Title:   Developing a PLC Training Laboratory     

Project Summary: 

This project is about implementing a new Programmable 
Logic Controller (PLC) language called Sequential Function 
Charts (SFC) that replaces the traditional known language 
Relay Ladder Logic (RLL). ABB control builder F produced 
by Freelance will be used as software to programme two 
real life scenarios:
– Three levels hydraulic elevator.
– Dynamic Tank process Control.

The three levels hydraulic elevator consists of storage oil 
tank, piston, pump and a valve. By closing the valve and 
running the pump, the piston goes up. Alternatively, by 
opening the valve, the piston goes down due to the gravity 
force acting on the piston. Tank control consists of two small 
tanks feed a larger one. The control is required to monitor 
the level of the water in the bigger tank by controlling the 
input and output pumps. ABB control builder F is industrial 
Software that uses 5 approved PLC languages including 
Relay Ladder Logic (RLL), Function Block Diagrams (FBD), 
Structured Text (ST), Instruction List (IL) and Sequential 
Function Chart (SFC). The output of this project is two 
simulated programmes with their control codes to be used 
as assignments for one of the engineering papers.

Name:  Hilal Al-Abri 
AKA:  Hilal 
Prog/Maj:  BE (Hons)
(Automation and Control)  
Previous Education:  
Bilarab bin Sultan Secondary school 
Contact:  hilal486@hotmail.com 
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Title:  Water Tank Monitoring     

Project Summary: 

The Ancient Greek philosopher Empedocles held that 
water is one of the four classical elements along with fire, 
earth and air. It is necessary for survival, and it is a general 
assumption that there will always be a ready supply. Many 
people survive on rain collected from the roof and stored 
in tanks. In some cities rainwater tanks are an important 
component of a diversified and resilient water supply 
portfolio. They also help to minimise a household’s water 
bill. In this project I developed the means for those that are 
concerned with sustainability of supply of water to have 
an effective system to monitor how their resource is being 
utilised. Data collection:
– Accurate, wireless collection of relevant data
– Data analysis
– Data retrieved via PC with software to effectively 

display the current situation
– Display input / output statistics
– Forecast the duration of supply 
– Provide warnings for concerns with catchment, tank 

losses and user defined usage limits via SMS
– SMS retrieval of information pertaining to the current 

situation

With the right information it is possible for those on tank 
supply to know how and when water is being utilised, for 
more effective sustainability.

Name:  Richard Adams 
Prog/Maj:  BE (Hons)
(Automation and Control)  
Previous Education:  
Wairoa College  
Contact:  rockhaussen@gmail.com 

Title:   Pain Sensor     

Project Summary: 

In the Institute of Veterinary, Animal and Biomedical 
Sciences (IVABS) at Massey University, research is 
being conducted based upon applying measurement 
of mechanical nociceptive thresholds (MNT) in sheep 
and other large farm animals. Measurement of MNTs 
involves applying a mechanical stimulus to the animal 
and measuring the force required to see a behavioural 
response. The device currently used to apply the 
mechanical stimulus and measure the pain threshold is 
pneumatic and it exhibits a lot of problems:
– Friction in the system results in inconsistent rate of 

force application.
– Indirect and inaccurate measurement of the force 

applied to the animal.
– Leaks in the system.
– Device is impractical and dangerous to use. This is 

because of the large size of the components and the 
unwieldy design.

– Other problems are slippage of the holder used to 
attach the actuator to the animal’s leg.

The aim of this project is to solve the existing problems 
with the current device by proper mechanical design 
and by replacing the current pneumatic system with 
electrical system, which composes of: stepper motor, 
microcontroller and force sensor. 

Name: Khalil Al Khumaisi 
AKA:  Khalil 
Prog/Maj:  BE (Hons)
(Automation and Control)  
Previous Education:  
Mazen Bin Gudubah Samail
Contact:  alkhumaisi@yahoo.co.nz 
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Title:   Wireless Sensor/Actuator Platform

Project Summary: 

This platform uses wireless transceivers communicating 
at the 418 MHz free frequency. An 8051 microprocessor 
is located at the remote site and can monitor up to 
seventeen sensors as well as controlling actuators. The 
8051 converts the sensor input into a digital value using 
on board ADCs. The data is then sent in serial form via 
the wireless link to a receiver and then to the USB port 
of the control PC. The platform is monitored by a Labview 
programme which provides a GUI (Graphic User Interface) 
and polls the microprocessors to determine the states of 
the sensors. Multiple microprocessors can be monitored 
by one controller PC, with each attached sensor assigned 
an identity tag. The wireless link uses Carrier Present 
Carrier Absent (CPCA) modulation, also referred to as OOK 
(On Off Keying) to send and recover data. An advantage 
of this method of transmission is a greater range due to 
a lower average power output, with a maximum range of 
1km. The advantages of this platform are low cost, ease 
of installation, scalability, and a greater range than most 
other wireless sensor networks available.

Name:  Derek Wills 
AKA:  Derek  
Prog/Maj:  BE (Hons)
(Automation and Control)  
Previous Education:  
Nelson College  
Contact:  derek.wills1@gmail.com 
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Biotechnology (BE)

Bioprocess engineers are in demand worldwide, especially in modern biotechnology industry. 
This rapidly growing industry uses natural and engineered biocatalysts - microorganisms, 
human and animal cells, plant cells and enzymes to produce biopharmaceuticals, foods, 
industrial chemicals, and biomaterials. These even extend to the replacement of skin and 
heart valves. More traditional areas of employment include the biologically based industries, 
such as the dairy industry, where processes are engineered that turn milk into plastic, muscle 
and alcohol. Bioprocess engineers help prevent environmental degradation by designing and 
operating biological process for destroying wastes.

Prof Tony Paterson 
Major Leader 
Palmerston North Campus
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Title:  Growth of Marine Alga MGA-1-NZX 
for Production of Metabolites     

Project Summary: 

With dwindling petroleum stocks there has been an 
increased emphasis on developing alternative energy 
technologies. Biodiesel derived from algae is one of the 
few energy technologies that produces a liquid fuel, but 
the costs associated with cultivating and harvesting 
the algael have prevented this technology becoming 
commercially competitive. Algal strain selection is one 
of the pivotal points in developing a successful process 
but there is by no means a comprehensive database of 
species available. 

A novel marine alga species was  investigated with the aim 
of determining its suitability as a biodiesel source. The alga 
was grown in different salinities and nitrate concentrations 
so that its energy content, growth rate, salinity tolerance 
and response to low nitrogen environments could be 
characterised. Biomass concentration, phosphorous and 
nitrate consumption were recorded daily. Unfortunately, 
due to its slow growth rate, it is unlikely that this species 
will be suitable for large-scale commercial biodiesel 
production.

Name: Nicola Gerry 
AKA:  Nicci  
Prog/Maj:  BE (Hons)
(Biotechnology)  
Previous Education:  
Nelson College for Girls 
Contact:  nicola.gerry@hotmail.com

Title:   The Mechanisms of Caking in Dried 
Sweetcorn Powder    

Project Summary: 

My project was done for Cedenco Foods in Gisborne, 
and involved investigating the mechanisms behind the 
stickiness and caking up of their sweetcorn powder 
product which is exported to Japan.  Sweetcorn powder 
is one of their highest value products and is mainly used 
in soups and flavourings.  As caking is dependent on the 
final conditions of the powder (i.e. temperature, relative 
humidity), the company installed a fluid bed in order to 
reduce the temperature before it is packed off and to 
(hopefully) prevent caking occurring.  The main purpose 
of the project was to test whether the fluid bed was 
carrying out its intended purpose and to find under what 
conditions caking will occur for the powder.   Samples of 
powder were tested under different air conditions and the 
powder strength was measured over time by means of air 
flow rates needed to disturb a bed of powder.  From these 
measurements, powder caking rates could be determined 
for different conditions and conclusions were able to be 
made about the caking mechanism and effectiveness of 
the fluid bed.  A chart was also constructed which showed 
the conditions which the powder needed to be at to prevent 
any caking occurring.  Conditions were also measured at 
different points within the processing plant, and plotted on 
this chart to show the change in caking tendency before 
and after cooling in the fluid bed. 

Name:  Shawn Alexander 
Prog/Maj:  BE (Hons)
(Biotechnology)  
Previous Education:  
King’s College, Auckland  
Contact:  shawndavis72@yahoo.co.nz 
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Title:   Phosphorus Removal from WSP via 
Luxury Uptake by Microalgae      

Project Summary: 

Removing phosphorus from wastewater using waste 
stabilisation ponds, WSP can be an expensive task. 
Effective phosphorus removal from WSP currently 
requires chemical addition or enhanced biological 
phosphorus removal system setup. These processes are 
not economically viable for small communities where 
a low degree of maintenance and cost is needed. Some 
small communities cannot afford to use these processes 
and release phosphorus straight from WSP into lakes and 
rivers. The phosphorus released can cause algal blooms 
in natural waters which may lead to eutrophication. 
Luxury uptake by microalgae may be potentially used as 
a cost effective way to remove phosphorus in WSP. All 
microalgae require phosphorus for growth, however some 
species will assimilate more phosphorus then needed for 
storage, this process is luxury uptake. Certain factors are 
required for luxury uptake to occur.  This project studied the 
effect of some of these factors. Wastewater phosphorus 
concentration and degree of algal starvation were factors 
studied here. The time in which the microalgae contained 
the highest cellular concentration of phosphorus was 
also identified for harvesting. Continuous configuration 
systems are currently used for WSP, however the use 
luxury uptake will require a batch configuration, as carried 
out in this project. 

Name:  Sarah Banham  
AKA:  Sarah  
Prog/Maj:  BE (Hons)
(Biotechnology)  
Previous Education:  
Rotorua Girls High School 
Contact:  sarahbanham@gmail.com  

Project Summary: 

Lactoferrin is a globular iron-binding protein that is part 
of the first line of defence at the body’s mucosal regions. 
The 80kDa protein is found at its highest concentration 
in colostrum, but it is also found in tears, saliva, and in 
neutrophils. Lactoferrin consists of four domains, in which 
two iron-binding sites exist. Although it is known to have 
broad-spectrum antimicrobial properties, a small peptide 
of the protein has greater antimicrobial properties than the 
entire protein itself. This peptide is known as lactoferricin 
(3.126kDa). Like most antimicrobial peptides, lactoferricin 
B is cationic and amphipathic. Several methods of 
antimicrobial action have been described in literature.
Purification of lactoferricin from bovine lactoferrin was 
carried out, and its antimicrobial activity was tested. 

Lactoferrin from was enzymatically digested with porcine 
pepsin. Cationic ion-exchange chromatography was then 
performed on the lactoferrin hydrolysate to remove non-
cationic material from the sample. Tricine SDS-PAGE 
showed the size of the proteins/peptides present in the 
undigested and digested lactoferrin solutions, plus the 
chromatography fractions. This provided conformation 
that the digestion step was successful. Plate assays with 
E.coli 0157 and 0111 as an indicator of lactoferricin B 
bacteriocidal activity were carried out. RP-HPLC was then 
used to further purify the cationic material into fractions, 
including lactoferricin B. 

Name:  Sarah Lewis   
AKA:  Sarah
Prog/Maj:  BE (Hons)
(Biotechnology)  
Previous Education:  
Stratford High School  
Contact:  
sarahjeannelewis@gmail.com 

Title:   Purification of an 
Antimicrobial Peptide: Bovine 
Lactoferricin   



11

ENGINEERING AND FOOD TECHNOLOGY YEAR BOOK  I  2009

Chemical and 
Nanotechnology (BE)

Chemical engineering is the basis for many productive industries in New Zealand and 
internationally. This traditional discipline is being transformed by developments in 
nanotechnology which enable new processes to be established and new products to be created. 
Nanotechnology enables greater energy utilisation for existing processes and the development 
of new energy conversion technologies.  The BE(Hons) Chemical and Nanotechnology degree 
blends a traditional chemical engineering degree with the latest advances in nanotechnology to 
equip graduates to contribute to creating a more prosperous and environmentally sustainable 
society.

Prof Richard Havercamp 
Major Leader 
Palmerston North Campus
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Title:  Testing the Ion Gradient Generator 
Wastewater Treatment System 

Project Summary: 

Wastewater treatment is essential for protecting the 
environment and conserving fresh water resources from 
pollution and with discharge requirements becoming 
stricter new wastewater treatment methods are needed 
to efficiently and cost effectively treat human waste. The 
objective of this research was to test the effectiveness of 
the Ion Gradient Generator wastewater treatment system 
developed by IOGENYX. This system uses a direct current 
power source to treat wastewater. Solids are separated 
from the wastewater by setting up an electric field in a tank 
resulting in solids in the wastewater being attracted to the 
surfaces of the tank. Results showed that the system that 
was used in the experiment showed no advantage over a 
control tank for a range of different cathodes at voltages 
below 30V. A further test was performed by adding algae 
to the wastewater to see if the setup would remove the 
algae and the results again did not show an advantage of 
the system. 

Name:  John Yates  
Prog/Maj:  BE (Hons)
(Chemical and Nanotechnology)  
Previous Education:  
Inglewood High School 
Contact:  j_w_yates@hotmail.com 

Title:   Phytosynthesis of 
Metal Nanoparticles      

Project Summary: 

My fourth year project was to create nanoparticles of 
various metals utilising a “green”  method of synthesis. 
There is now an emphasis on using green methods of 
nanoparticle synthesis where biological systems do all the 
work. In these processes nanoparticle formation is less 
energy intensive and smaller volumes of harmful chemicals 
are required. Small amounts of metals (trace elements) 
are required by photosynthetic organisms for normal 
growth. Phytomining is a process where precious metal 
ores are concentrated by plants.  The precious metals 
are concentrated as nanoparticles, in cells throughout 
the plant. In my project both vasuscular plants (Brassica 
juncea) and single celled algae (Chlorella vulgaris) were 
studied to identify the location of the metal nanoparticles. 
The location and size of the nanoparticles formed was 
identified using transmission electron microscopy 
(TEM). The state of the metal in the nanoparticles was 
determined using powder diffraction. The image shows 
gold nanoparticles formed around the chloroplast of a 
Brassica juncea cell. 

Name:  Isabel Beattie   
AKA:  Isabel   
Prog/Maj:  BE (Hons)
(Chemical and Nanotechnology)  
Previous Education:  
Freyberg High School 
Contact:  isabel.beattie@hotmail.com 
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Title:   Granulosa Cell Culture 
and Metabolism     

Project Summary: 

Ovaries consist of follicles, which in return have the 
granulosa cells, follicular fluid and oocyte. The granulosa 
cells dictate the environment around the egg. Granulosa 
cells are present in ovarian follicles. A mature follicle 
consists of granulosa cells, a fluid filled cavity, and an 
oocyte. The follicular fluid is a mixture of granulosa 
cells, red blood cells, white blood cells and other ovarian 
cells. (McNatty, 1978). Gabe wants to study oxygen and 
glucose respective consumptions for granulosa cells 
in animals and humans. The aim for the project was to 
develop techniques to obtain follicular fluid and separate 
granulosa cells from it, develop a culture for the bovine 
granulosa cells and measure the basic metabolic rates in 
culture. Follicular fluid is the fluid that accumulates inside 
ovarian follicles. As more of the fluid starts to accumulate, 
the oocyte and granulosa cells become displaced from 
the central position. The major functions of granulosa 
cells include the production of hormones, as well as other 
growth factors which interact with the oocyte during its 
development. The metabolic activity of the granulosa cells 
determines the environment of the egg. 

Name:  Samir Chaudhary    
Prog/Maj:  BE (Hons)
(Chemical and Nanotechnology)  
Previous Education:  
Avondale College 
Contact:  skkkpanwar@hotmail.com 

Title:   Optimisation of Heat Exchangers for 
Heat Pump Water Heaters     

Project Summary: 

Sustainable energy use is currently an environmental 
issue in New Zealand. The development of the heat 
pump water heaters is an energy efficient solution for a 
household’s water heating needs. The compactness of 
the heat exchangers in a heat pump must be optimised for 
the type of refrigerant and the operating conditions used. 
This research project developed a mathematical model to 
simulate a heat pump water heater condenser using R410a 
as the refrigerant. 

The model was conceptualised and formulated using heat 
balances and equations from literature. It predicted the 
required heat transfer area, and therefore the total area of 
the condenser. The computer program EES (Engineering 
Equation Solver) was used to develop the model. Some 
experimental work was carried out on a heat pump water 
heater to investigate basic operation, power usage, and 
its COP (Coefficient of Performance). The advancement 
of manufacturing technologies will allow future heat 
exchangers and heat pumps to be more compact. 
Mathematical models can be used to optimise these heat 
exchangers. 

Name:  Rebekah McIndoe 
Prog/Maj:  BE (Hons)
(Chemical and Nanotechnology)  
Previous Education:  
Edgecumbe College
Contact:  
rebekahmcindoe@hotmail.com 
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Computer and 
Electronic Engineering (BE) 

Much of our modern world uses computer software and electronic hardware.  From the humble 
mobile phone to personal organisers, IPOD, MP3 players, TVs, radios, GPS units, DVD players 
and so on.  The key technologies underpinning these everyday consumer items are studied in 
this major.  A graduate would find employment as an electronics design engineer or computer 
engineer.  In electronic technology the world is bursting with opportunity and awaits the next 
generation of graduates.

Dr Fakhrul Alam 
Major Leader 
Albany Campus
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Title:  Remote Sensing Assessment Robot      

Project Summary: 

My project is based on image processing of a vex robot, 
which has a web-camera on top of it, which scans a 
particular area, and sends the data back to the computer. 
The first step of this project was to assemble the different 
parts of the vex robot, testing with the remote control, just 
to make sure the vex robot can move in different directions 
and finally when the vex robot is moved with a remote 
control, where the motors move the wheels of the robot, 
and the web-camera on top of the vex robot tries to focus 
on a particular image, it grabs the image and then with 
the help of the MATLAB software, the image is acquired 
with image acquisition toolbox with the image acquisition 
codes, and then processed, with image processing 
toolbox, with the image processing codes. In other terms, 
this project is basically about acquiring an image from 
the vex robot, and then processing it using the MATLAB 
software. 

Name: Siddharth Magazine  
AKA:  SID   
Prog/Maj:  BE (Hons)
(Computer and Electronic Engin)  
Previous Education:  
Asia English School, India 
Contact:  siddharthmag@gmail.com 

Title:  Key Management Scheme in a 
Mobile Ad-Hoc Network     

Project Summary: 

My project researches into the security management 
scheme in a Mobile Ad-Hoc Network (MANET) by modeling 
and  simulation using Optimised Network Engineering 
Tool (OPNET). The main objective of my project is to 
study different key management schemes for security 
in emerging wireless networks, known as MANETs and 
explore the capability of OPNET by simulating one of the 
schemes adding my own ideas. MANET is known as an 
infrastructure-less network where we communicate with 
others through nearby mobile devices. It has an advantage 
of being able to form a network in a real-time independent 
of location. Because of its dynamic characteristics and 
its heavy dependencies on neighbouring nodes, robust 
security management is required.  The project can be 
divided into two tasks: First task involves researching 
various key management schemes for a MANET. The 
second task involves exploring the use of OPNET 
and creating a MANET simulation in order to study 
the performance of the selected scheme. Different 
key management schemes are already proposed by 
researchers. In order to provide essential security services 
such as confidentiality, authentication, integrity and non-
repudiation, some base their schemes on the public key 
infrastructure (PKI). To certify that one is who it claims 
to be in PKI, certification authority service is covered by 
distributing secret keys amongst the neighbouring nodes. 
OPNET defines a network from different levels providing 
users flexibility in modifying a network from a low level. 
With this powerful tool, I hope to find the effectiveness of 
a scheme at the same time I learn to use OPNET.

Name:  Ayaka Ohira    
Prog/Maj:  BE (Hons)
(Computer and Electronic Engin)  
Previous Education:  
Rangitoto College 
Contact:  ayaka_6213@hotmail.com  
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Title:  Cognitive Radio Testbed     

Project Summary: 

Unlicensed spectrum is becoming increasingly scarce, 
especially those under 3 GHz. The Federal Communications 
Commission (FCC)’s spectrum allocation chart shows that 
many frequency bands are being allocated to multiple 
incumbents, overlapping each other. While most frequency 
bands are licensed, studies suggest utilisation rates are 
between 15% and 85%. Cognitive Radio (CR) has been 
highlighted as a possible candidate in improving spectrum 
utilisation by providing opportunistic spectrum access. A 
cognitive radio can be defined as a radio that is able to 
sense the spectral environment over a wide frequency, 
and exploit this information to opportunistically provide 
wireless links that best meet the user’s communication 
requirements. This project aims to investigate various 
spectrum sensing techniques, as well as to provide a 
testbed for future CR research. 

Name:  James Xu  
AKA:  James 
Prog/Maj:  BE (Hons)
(Computer and Electronic Engin)  
Previous Education:  
Palmerston North Boys High 
Contact:  jyxu@jamesyxu.com 

Title:   Wireless Sensor Networks and 
Home Automation     

Project Summary: 

Zigbee is a global wireless standard set to address 
the needs of low cost, low power wireless sensor 
networks.  This standard uses IEEE 802.15.4 physical 
radio specifications, with added benefit of networking 
functionality. The first part of this project is to use the 
Zigbee protocol to create a wireless sensor network that 
collected data from sensors, located on several nodes/end 
devices in the network. This data is sent to the controller, 
which is interfaced with a computer.  This data is then 
compared and an appropriate response is sent to another 
end device that is matched with the end device that sent 
the compared data. The second part of this project is to 
create a User Interface for this network.

To accomplish this project, I used 5 XBee modules (from 
Digi), that has the Zigbee protocol built in, to create the 
wireless network. The network consisted of 4 end devices 
and one controller where the layout in say, a house, is that 
there are 2 end devices per room. To test the network, I 
demonstrated home automation using a light sensor per 
room, and an on/off switch for a lighting system on the 
other end devices. Even though I tested this for home 
automation, there are other applications for such networks 
such as in a factory for remotely controlling machinery, 
also even though I have built an interface for onsite use 
there are applications for offsite network access such as 
through the internet and mobile network. 

Name:  Nicholas Boyson 
AKA:  Nick  
Prog/Maj:  BE (Hons)
(Computer and Electronic Engin)  
Previous Education:  
Orewa College
Contact:  nickboyson@gmail.com 
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Title:  Wireless Sensor Network over PSTN     

Project Summary: 

Automation and Monitoring networks are being deployed 
at a rapid pace and gaining momentum around the 
world, and several of these deployed networks are being 
implemented by over dominated wired technologies. 
This type of implementation is, not only harder for non-
technical users to deploy, but also becomes rather 
expensive to maintain. With vast advancements in 
wireless technologies, it has not only become quite cheap 
but also easy to configure and deploy. The well-known 
title for wireless networks that are used for monitoring is 
“Wireless Sensor Network (WSN)”. Basically, a WSN is 
a network of sensors that have been deployed over some 
sort of wireless communication protocols. These sensors 
could be measuring temperature, humidity, pressure, 
motion, etc. The main focus here is in making a WSN 
easier to deploy, maintain and monitor while keeping 
the cost to a minimum. An implementation of such WSN 
was designed and deployed with the use of standard 
internet protocols and web services. A Zigbee wireless 
network was designed to communicate over the internet  
protocols with use of standard TCP/IP. The server to listen 
for wireless data was designed. Access to the database 
was exposed using latest web services technologies. The 
whole model was designed as a service making it easier 
for the end-user to access the sensor data. 

Name:  Sunny Gomasa   
Prog/Maj:  BE (Hons)
(Computer Systems Engineering)  
Previous Education:  
Mount Albert Grammar School  
Contact:  sunnygomasa@hotmail.com 
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Electronics and Computer  
Systems Engineering (BE) 

Electronics and computer technologies enable much of what we take for granted, from 
communication to transportation, to security, to entertainment, to living (cooking, cleaning, 
heating).  As the electronics becomes more complex, it is becoming more programmable and 
also more interconnected.  This major bridges the gap between electronics and computering 
with a strong emphasis on both hardware and software design, particularly at the systems 
level.  With the growth in ICT, there is strong demand for graduates who can design complex 
electronics and computer systems and apply them in new areas.

Assoc Prof Donald Bailey 
Major Leader 
Palmerston North Campus
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Title:  Treaty Graphical Editor       

Project Summary: 

Treaty is an existing framework for contracts in dynamic 
component models, developed here at Massey University[1]. 
Treaty supports the precise specification of different 
types of contracts, including interface interoperability, 
semantics, and quality of service, and the verification of 
complex component assemblies against these contracts. 
A reference implementation for OSGi/Eclipse exists and 
an empirical study has revealed that using Treaty can 
significantly improve the quality of complex systems 
assembled from components.

Treaty contracts are specified as instances of a fixed 
XML schema. We believe that user friendly (graphical) 
editors for Treaty contracts would significantly ease the 
use of Treaty and promote the adoption of the technology. 
A graphical editor is an editor that specifies a visual 
language for contracts for dynamic software component 
models, and a reference implementation of this language 
was developed with Eclipse using JUNG - the Java 
Universal Network/Graph Framework.
[1] Dietrich, Graham, Jenson: “Treaty - A Modular Component Contract Language. 
Proceedings WCOP” 2008. 

Name:  Lucia Stewart   
AKA:  Luc    
Prog/Maj:  BE (Hons)
(Electronics and Computer Systems 
Engineering)  
Previous Education:  
Industrial Electro-Technical College 
Bratislava, Slovakia 
Contact:  lluucca@hotmail.com 

Title:   Hand Pose Recognition for a Depth-
Sensing Camera     

Project Summary: 

Most people will agree that the IT industry is a fast-paced 
environment. The goal of this project was to try and get 
ahead of the latest trends and developments in alternative 
computer-interfaces, in particular motion sensing 
peripherals and hand pose recognition.

This area of computer technology has expanded rapidly 
in the past few years, particularly in the gaming and 
entertainment market. This trend is largely thanks to 
Nintendo’s Wii console, but has been quickly followed 
by Microsoft (with project Natal) and Sony. Other 
independent companies have taken up the challenge of 
producing devices for this sort of motion detection, and 
have produced some interesting results. For example; 
the system used by Microsoft’s project Natal is a depth-
sensing camera which measures the distance between 
itself and objects in front of it. 

Unlimited Realities, a local software company, enlisted my 
help to try and gain an early lead in this market, particularly 
with depth-sensing cameras. This project is developing 
of an algorithm to process the data produced by such a 
camera. The main focus was the identification of hand 
poses, which could then be used to control the computer 
in the same way keyboard shortcuts are currently used. 

Name:  Nicholas Sarten  
AKA:  Nick  
Prog/Maj:  BE (Hons)
(Electronics and Computer Systems 
Engineering)  
Previous Education:  
New Plymouth Boys High School 
Contact:  gen.battle@gmail.com  
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Title:  Automated Monitoring Solution for 
Feline Feeding Behaviour      

Project Summary: 

Cats are extremely fussy animals that are known to starve 
rather than to eat food that they do not like. As a result, 
concerned owners buy a wide range of pet food in the 
hopes of bringing home a brand of food to impress their 
pet. Cats highly selective eating habits have created a 
business need to study their feeding behaviours in the 
hopes of continually improving pet food quality. 

The Centre for Feline Nutrition at Massey University studies 
the feeding behaviours of cats. Their aim is to assess the 
quality of different cat food products and ultimately which 
formulation is preferred by the majority of cats.

One problem with studying cats eating habits is that 
they do not finish their food in one go. Cats are known 
to eat in small portions over a period of time. Therefore, 
an automated monitoring solution is proposed to study 
their eating habits. A digital camera will capture the 
feeding behaviour of cats at the feeding station, while the 
loadcells will measure the amount of food consumed from 
each of two food bowls, enabling the cat’s preference to 
be determined. 

An initial prototype is developed to trial the system for one 
feeding station. On successful completion and testing of 
the prototype, the system will be extended to eight feeding 
stations. 

Name:  Michelle Cho   
AKA:  Michelle 
Prog/Maj:  BE (Hons)
(Electronics and Computer Systems 
Engineering)  
Previous Education:  
Palmerston North Girls High School  
Contact:  one5tar@hotmail.com 

Title:   ADEPT Simulation Design Platform    

Project Summary: 

ADEPT is a piece of software written in Java to run on the 
Eclipse Rich Client Platform.  It is designed to help users 
organise, run and analyse APSIM simulations - where 
APSIM is a bio-physical systems simulation tool.  This 
project is being developed as an open-source application 
in conjunction with AgResearch. 

Name: Benjamin Jolly  
AKA:  Jolly   
Prog/Maj:  BE (Hons)
(Electronics and Computer Systems 
Engineering)  
Previous Education:  
Feilding High School 
Contact:  bhjolly@gmail.com 
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Title:  High Speed Networking System 
based on NetFPGA      

Project Summary: 

The aim of this project is to build three demonstrations 
based on a NetFPGA platform, which enables the user 
to build working prototypes of high-speed, hardware-
accelerated networking systems. Programming and 
administration of the NetFPGA development board are 
performed by the host PC.

The first demonstration is the ”Packet Generator”, which 
provides a simple packet generator and capture tool. It is 
designed for use by anyone who wants to inject packets 
into the high speed network and/or observe packets 
exiting a network. The second demonstration is to run a 
demonstration network consisting of three NetFPGA IPV4 
Routers, using lightweight OSPF to discover neighbours. 
The third demonstration is to build a Hardware Firewall 
based on NetFPGA. The limited processing throughput of 
a software firewall makes it suitable for only a single PC. A 
hardware firewall is therefore required to protect an entire 
segment of a high-speed network.

This networking system was built to support the new 
Massey University Network Engineering Laboratory. 
This allows students to gain practical experience with 
networking at the link and physical layers by demonstrating 
the process of hardware-accelerated routers.

Name:  Yongkang Cao  
AKA:  Sam  
Prog/Maj:  BE (Hons)
(Electronics and Computer Systems 
Engineering)  
Previous Education:  
Cullinane College  
Contact:  KC.KangCao@gmail.com 
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Electronics and Communication 
Engineering (BE) 

The Electronics and Communication Engineering major emphasises the convergence of 
electronics, communication and control technologies for analysis, design and development 
of electronic products and communication systems.  The major is focused on the integrated 
study of micro electronics technology, communication infrastructure, computer hardware 
and software systems, and the principles underlying modern communication technology.  
Multimedia signal processing, embedded intelligent systems, computer networking and 
wireless mobile communication systems are specially emphasised in the major.  Intensive 
laboratory works, design projects based on systems approach within the major effectively 
educate the graduates with knowledge and skills suitable for the highly demanding electronics 
and communication industry.

Dr Rashid Mohammed 
Major Leader 
Auckland Campus
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Title:  WLAN QoS and Security       

Project Summary: 

Wireless and wired networks are widely implemented 
by many organisations for several uses. It has been 
continually researched and improved over the past few 
years to provide better quality of service and security.

The aim of my project is to design a wireless-wired Network 
for Quality of Service and Security performance study. A 
typical office network comprising wired and wireless sites 
will be modelled and simulated using OPNET.

The designed network will comprise hubs, switches, 
routers, access points and base stations. After the 
development of the enterprise network, I will be studying 
the performance of real-time multimedia applications, for 
instance voice, data, and video. Performance study of 
the network includes the study of various parameters in 
the network such as throughput, load, delay, utilisation, 
collisions etc. This is done in order to test and improve the 
QoS of the enterprise network. After carefully analysing 
the data and graph, changes can be made to the network to 
improve its performance, and so further recommendations 
can be discussed. 

Name:  Saily Kancherla
AKA:  Shaz   
Prog/Maj:  BE (Hons)
(Electronics and Communication Eng)  
Previous Education:  
Avondale College  
Contact:  shellykancherla@gmail.com 

Title:   Smart House 
Communication Gateway 

Project Summary: 

This project involves designing a smart house 
communications gateway that will be located in the 
house interfacing controllers, sensors and actuators. The 
gateway would communicate with a centralised server via 
Internet connection. The server would allow registered 
users to log on and view or take control of the sensors 
and controllers within their domain. For this project I will 
be using a device called EZ Web Lynx. This is an Ethernet 
enabled device that allows communication via the internet. 

In the design of the system, I  will use a PIR (passive 
infrared) based motion detector.  This will detect when 
someone passes in front of it and will set off a burglar 
alarm, there will be a temperature sensor for monitoring 
the temperature inside the house and to signal to turn on 
the A/C unit in the house, and a photo resistive sensor 
to monitor the light intensity falling on the sensor and to 
signal to turn the lights on when it gets dark. The user 
will also have the liberty of controlling the alarm (arm or 
disarm the alarm), the light control mechanism (turn on or 
off the lights) and the A/C control unit manually (turn on 
or off the A/C controller). The design should be flexible to 
include other sensors and actuators for future expansion.

Name:  Panith Ratnayaka  
Prog/Maj:  BE (Hons)
(Electronics and Communication Eng)  
Previous Education:  
Birkenhead College 
Contact:  mahoda911@hotmail.com 
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Environmental Technology and 
Sustainable Energy (BE) 

The Environmental Technology and Sustainable Energy major brings together the engineering 
study of two of the world’s most precious resources - water and energy. Traditional Environmental 
Engineers have focused on water resources but more and more they must also be expert in 
energy resources. Clever and innovative water management and treatment processes are 
crucial to the maintenance of water resources and the environment around us. Sustainable 
energy has been embraced throughout the world yet, relative to traditional energy sources, 
is an industry in its infancy. Come and save the world (and make very good money doing it) by 
implementing clever environmental technologies and through the development of sustainable 
energy generation options.

Prof Andy Shilton 
Major Leader 
Palmerston North Campus
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Title:  A Study of Algae Productivity in 
Column Photobioreactor     

Project Summary: 

The aim of this project is to find out the productivity 
of Chlorella (one of the local specie of algae) at local 
conditions (Palmerston North). The algae cells are the 
final product that is very valuable and widely used in 
many industries. The algae can be directly used as food; 
it can be used to make medicine to keep people healthy 
and the algae cell abounding with lipid can be a potential 
energy source. The growth rate of algae was effected 
by temperature, light intensity, carbon source and 
nutrients. Those factors can be controlled through the 
photobioreactor. Depending on the final usage of the algae, 
the system can use biological mitigation and simultaneous 
carbon-nitrogen removal during wastewater treatment. 
As a typical example, the carbon neutral organic carbon 
and nutrient removal in aerobic ponds is made possible by 
the exchange Oxygen and Carbon-dioxide between algae 
and bacteria. And this system can also be used to treat 
waste gas. This project will assess the feasibility of algae 
under photosynthetic conditions.

Name:  Hao Zhang 
AKA:  Hao Zhang 
Prog/Maj:  BE (Hons)
(Env Tech and Sust Energy)  
Previous Education:  
Environmental Engineering 
Contact:  
charliezhh830820@hotmail.com 

Title:   Leachate Production from Domestic 
Grass Clippings   

Project Summary: 

In anaerobic digestion, microorganisms use volatile 
fatty acids (VFAs) as a food source, producing methane 
(CH4) in the process which can be utilised for heat or 
converted to electricity. Domestic grass clippings are a 
potential feedstock for anaerobic digestion, providing 
VFAs and is an abundant source. My project looked at the 
amount of VFAs and COD that can be leached from the 
grass. Different amounts of water were washed through 
the grass (can be likened to producing really bad silage) 
with the corresponding concentrations of VFA and COD 
leached recorded. 

Name:  John Manzano 
AKA:  John   
Prog/Maj:  BE (Hons)
(Env Tech and Sust Energy)  
Previous Education:  
John Paul College 
Contact:  
johnmanzano23@gmail.com   
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Title:  Flocculation of Algae with Chitosan

Project Summary: 

Algae are produced by many environmental applications 
such as wastewater treatment, and biofuel production. 
As well as being beneficial they can also be a nuisance 
and cause human health and environmental issues when 
algal blooming occurs in uncontrolled water bodies. The 
flocculation coagulation process can be used to remove 
algae from water. Chemical flocculants are commonly 
used for this process, however there are alternative 
natural polmers that can be used instead. Chitosan is 
an example of a natural flocculant. It is derived from 
the shells of certain crustacians and is the second most 
abundant material on the planet. For my 4th year project 
I carried out an experiment in which algae was cultivated 
and jar tests were undertaken, using different types and 
concentrations of chitosan, on different concentrations of 
algae solutions.  The jar tests were carried out in order 
to optimise algae flocculation under various conditions 
and configurations. The algae used was a common algae 
found in New Zealand called Chlorella Vulgaris. Chitosan 
is a natural polymer so does not have any detrimental 
effects on the environment. It could also be a good option 
for algae harvesting as it would not contaminate the algae.

Name:  Jacques Ruddlesden 
AKA:  Jack 
Prog/Maj:  BE (Hons)
(Env Tech and Sust Energy)  
Previous Education:  
St Georges College of Technology, 
Sleaford, England   
Contact:  jacrudd@hotmail.com  

Title:  Performance Comparison of Heat 
Pump Water Heaters Using R410a and R744 
as Refrigerants 

Project Summary: 

Heat pump water heaters are an energy-efficient 
alternative to direct electric or gas water heating. 
The main components are a compressor, condenser, 
expansion valve, evaporator and water storage cylinder. 
Refrigerant flows in a closed loop through the first four 
components and transfers heat from the ambient air to 
cold water. This research project compared the suitability 
of two refrigerants for use in New Zealand: R410a and 
R744. R410a is a synthetic hydrofluorocarbon that has 
replaced the refrigerant R22, it has no ozone-depleting 
potential but it does have a global warming potential of 
1900. R744 is more commonly known as carbon dioxide 
and it is a natural refrigerant that was originally used prior 
to the invention of synthetic refrigerants. An experiment 
was carried out on a prototype heat pump water heater 
using R410a as the refrigerant. Under the conditions 
studied, the coefficient of performance was found to be 
approximately 4 and the heating capacity was between 
5.0 kW and 5.5 kW. The actual comparison of refrigerants 
was carried out by modelling the performance of R410a 
and R744 using a computer programme called EES. From 
the results of the modelling, it was concluded that R410a 
has better performance characteristics than R744 for 
New Zealand conditions. This was determined by taking 
into consideration the coefficient of performance and the 
heat transfer area required for heat pump water heaters, 
under New Zealand ambient conditions and with hot water 
temperatures of 55-65°C. 

Name:  Grace Houlbrooke 
AKA:  Grace
Prog/Maj:  BE (Hons)
(Env Tech and Sust Energy)  
Previous Education:  
Whakatane High School 
Contact:  grace@houlbrooke.co.nz 
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Title:   An Investigation into the 
Characteristics of the Products of Thermal 
Depolymerisation of Algae   

Project Summary: 

Thermal depolymerisation has been used on various 
biomass in an attempt to convert the material to oil; char, 
gas and wastewater are also resulting products of thermal 
depolymerisation. Algae is seen as good potential sources 
of fast growing biomass. Literature indicates the main 
parameter that affects the yield of oil is temperature, other 
parameters such as catalyst and residence time of algae 
in the reactor failed to show significant differences in oil 
yield. The independent effect of pressure of the process 
and cooling rate of process once thermal depolymerisation 
process is completed has not been studied. In an attempt 
to understand the effects of pressure and cooling rate on 
the thermal depolymerisation process an experimental 
apparatus was built that could be heated to 300°C and 
pressurised up to 100 bar. Algae was unavailable in 
sufficient quantities at the time of testing so sewage 
sludge was used as a replacement feedstock substrate for 
the algae. There were issues with the apparatus including 
leaking, and inaccessible oil deposits on the inside of 
the equipment. This meant that mass balances could not 
be undertaken to establish the yields of the respective 
products. Equipment failure due to corrosion of steel 
fittings ensured that the full set of experiments required 
for a factorial experiment could not be completed. As a 
result of the equipment failure and lack of satisfactory 
experimental procedure conclusive results could not 
be drawn. To further explore thermal depolymerisation 
specialist equipment must be obtained to conduct the 
experiments. It was found that these requirements were 
outside the parameters of the School of Engineering and 
Advanced Technology. 

Name:  John Ralphs 
Prog/Maj:  BE (Hons)
(Environmental Engineering)  
Previous Education:  
Edgewater College 
Contact:  john.ralphs@gmail.com 
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Food Technology (BFoodTech) 

New Zealand’s $25 billion dollar food industry contributes to over 50% of the country’s export 
income. This industry is internationally competitive and technologically advanced. Have 
you ever walked down a supermarket aisle and wondered who develops all the new and 
exciting food products appearing on the shelves? The Food Technology degree is aimed at 
producing graduates who are professionals in the areas of new food product development, 
food processing at industrial scale, food safety and quality management. Graduates also learn 
about and understand areas such as consumer research, nutrition, packaging and project 
management, as well as gaining practical insights and exposure to the food industry over the 
course of the degree.

Dr Marie Wong

Major Leader 
Auckland Campus
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Title:  Collagen Extraction Research       

Project Summary: 

In recent years the growing consumption of ready meal 
chicken has increased the yields of chicken by-products 
such as chicken skin. Chicken skin is primarily turned into 
animal meal, and in smaller applications is incorporated 
into meat emulsions such as in pet foods. Chicken skin 
is, however, a technologically and economically viable 
substrate from which large amounts of collagen may 
be extracted and used for value-added purposes. The 
research involved the extraction of collagen using a 
commercial hydrolysis process.

The extracted collagen was tested for binding capabilities 
for replacing carrageenan, a nonmeat binder, in pet food 
for gelling applications.

Name:  Anita Theunissen    
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Potchefstroom Girls High School,  
South Africa 
Contact:  anitathe@gmail.com 

Title:  The Characterisation of Flavour 
Profiles for Avocado Oil of Differing 
Sources and Levels of Deterioration

Project Summary: 

The sensory quality and flavour is known to be crucial 
to the acceptance of a product by the consumer. The 
variety of avocados used to produce avocado oil has an 
influence on the flavour of the oil. As avocado oil ages, 
the oxidation process eventually leads to a mixture of 
volatile compounds which can have unpleasant flavours. 
The aim of this work is to characterise the flavour profiles 
of avocado oil from varying sources and at different levels 
of deterioration. The determination of volatile compounds, 
along with sensory evaluation is one of the best ways to 
verify the oxidation state of oil.  Both  descriptive sensory 
analysis and gas chromatography mass spectroscopy 
(GCMS) will be used to characterise the flavour profile. 
Descriptive sensory analysis will involve training a panel 
of people to be experts in tasting and analysing avocado 
oil, where GCMS will allow the isolation and identification 
of different flavour compounds.  

Name:  Annette Lewis    
AKA:  Annie
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Okaihau College 
Contact:  
annetttejoycelewis@hotmail.com  
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Title:  Individually Infused Olive Oils      

Project Summary: 

The objective of this project was to infuse olive oil.  Various 
flavours were evaluated to determine what consumers 
preferred.  Flavours were then developed that consumers 
could add to plain olive oil according to their own flavour 
strength preference.  Additionally, they could mix different 
flavours together for different applications.  The flavours 
by themselves could be added to any food or olive dish.  
A further objective was to develop appropriate packaging 
and labelling for the potential product. Techniques used 
include competitor analysis, focus group sessions, 
product development, sensory evaluation, conjoint 
analysis, prototype development and finally a detailed 
business plan.

Name:  Jane Wilson 
Aka:  Mz Pink 
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Alberton High, South Africa  
Contact:  
funkyfairyjane@hotmail.com

Title:  Long Term Storage of Vanilla Beans 

Project Summary: 

Vanilla is the only edible fruit from the Orchidacae family 
and originated from Mexico. Vanilla is the most labour 
intensive agricultural crop in the world which explains 
its relatively high cost compared to other commodities. 
Presently, vanilla is cultivated extensively in Madagascar, 
Reunions, the Seychelles and the Comoro as well as in 
the Indonesian islands of Java, Bali, Sulawesi, Lombok 
and Papua. Vanilla beans imported from the South Pacific 
plantations have been reported to suffer from microbial 
spoilage during storage, leading to economic losses.  
Communication with the importing company in New 
Zealand shows that product losses as high as 50 % are 
not uncommon. Visual inspection of the spoiled beans 
suggests that moulds may be responsible for the spoiled 
beans. The purpose of this project was therefore to 
develop optimal handling and storage conditions for the 
imported vanilla beans. The ideal conditions are aimed 
at maintaining both quality and safety. This was done by 
carrying out a full factorial design looking at the different 
storage temperatures, relative humidity and packaging.

Name:  Emma Cox   
AKA:  Emma
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Kamo High School   
Contact:  funnychikz@hotmail.com 
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Title:  Seed Oil Blends        

Project Summary: 

The aim of my project was to develop a polyunsaturated 
healthy oil blend. The ideal profile of omega 3 and omega 
6 fatty acids is a topical health issue and this ratio can 
be achieved in edible oils by blending polyunsaturated 
seed oils. However, blending oil introduces air into the oil 
which leads to poor shelf stability due to the highly poly-
unsaturated nature of the oil. The objective of the project 
was to blend oils under different conditions and compare 
their effect on stability; and also compare the compatibility 
of blending oils with different characteristics. The effect 
of blending methods on the oil blends shelf life will be 
measured using a storage trial, in addition to compositional 
tests. This project involves identifying the ideal profile of 
omega 3 and omega 6 fatty acids and identifying whether 
a stable polyunsaturated blend with the desired shelf 
life and quality can be made using one of the proposed 
blending conditions. 

Name:  Sanya Taylor
AKA:  Sanya     
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Kingsway School  
Contact:  sanya.taylor@gmail.com  

Title:  Development of an Energy 
Chew Delivery 

Project Summary: 

Carbohydrates are the main energy source for endurance 
athletes. There are many sport drinks and bars available in 
the market; however these are not ideal  to be consumed 
during exercise due to the large bulk they provide. This 
project is aimed to research and develop a fortified 
confectionary to provide sustainable energy to athletes 
and improve performance during the event.

Name:  John Budiman  
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Han Chiang High School 
(Penang-Malaysia) 
Contact:  jennybudiman@hotmail.com 
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Title:  Dessert Mix Development       

Project Summary: 

In today’s fast-paced consumer world, people are turning 
more and more to convenience foods. A New Zealand 
food manufacturer has identified a gap in the market in the 
baking mix category of convenience foods, and requires a 
selection of dessert mixes to be developed for launch in 
2010 as part of their new product range. Dessert mixes are 
typically dry blends of ingredients to which the consumer 
must add liquid ingredients such as butter, eggs or water 
to produce the final dessert. These products have the 
advantage of being quick and easy-to-prepare, as well as 
being cost effective in comparison to the same quantity 
and quality of pre-made items. The key aspects involved 
in the development of dessert mixes include market 
assessment, concept generation, concept screening and 
gaining consumer feedback. This is followed by preparing 
product formulations, carrying out sensory analysis 
and consumer testing, completing production trials, 
and assessing the shelf life and composition of the final 
products, which should then be ready for market launch.

Name:  Josie Wells 
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Long Bay College 
Contact:  jojo_is_me@hotmail.com 

Title:  Perceptible Differences of Milk With 
or Without the Addition of Hydrocolloids 
Containing Different Levels of Fat by 
Consumers  

Project Summary: 

Milk is an important food in our diet, but it contains high 
amounts of saturated fat. High saturated fat diet leads to 
various diseases, such as Coronary Heart Disease (CHD) 
and obesity. Consumers demand low-fat milk, but want to 
still experience the same sensory properties as full-fat 
milk. The removal of fat may therefore be compensated 
with the addition of other components.  The project 
involved consumer tests to determine the perceptible 
differences and the effects of hydrocolloids and other food 
components on milk containing different levels of intrinsic 
fat. It also explored the preferences that consumers 
have for different textural and flavour characteristics for 
different types of milk.

Name:  Agnes Larissa 
AKA:  Agnes 
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Westlake Girls High School 
Contact:  ich4_16@hotmail.com 
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Title:  Developing a Method for Measuring 
Staling of Gluten Free Bread

Project Summary: 

Staling is an important problem that occurs during the 
storage of bread. This is especially so for gluten free 
bread, due to the lack of gluten present to form the 
gluten network. There are currently no standard methods 
for monitoring staling in gluten free breads. Staling 
mechanisms are mainly due to starch retrogradation and 
water redistribution of crumb to crust. During staling, 
the crumb gets harder as it loses moisture; while the 
crust gets softer as it gains moisture. This project looked 
at developing a method for measuring the changes in 
texture, starch retrogradation, moisture loss and water 
activity that occur during the staling of bread. Changes 
occur more rapidly in the first few days after bread was 
baked. Acceptability and texture were also evaluated by 
consumers through conducting in-house sensory testing; 
and correlated with instrumental measures. This work will 
be useful for product development and improvement of 
gluten free breads. Furthermore, improvements to gluten 
free bread were examined.

Name:  Xiao Hua Tong 
AKA:  April 
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Singapore Polytechnic (Singapore) 
Contact:  xh_april@hotmail.com 

Title:  Lovely Legumes  

Project Summary: 

Tick tick tick Bean! This project was established to 
investigate whether tick beans can be used in food 
products. Tick beans are a member of the same family 
as broad beans. They are grown in New Zealand as 
break crops to prevent the spread of disease through 
crops such as maize. Being a legume tick beans also 
have the advantage of fixing nitrogen in soil. This project 
is sponsored by the Foundation for Arable Research to 
investigate whether tick beans can be harvested and 
turned into food. The aim of this project was to produce two 
snack products from tick beans. The first of these products 
had to be an extruded snack like a Twistie. The advantage 
of this product over the current corn based products is 
that it will be approximately four times more protein. The 
second product is a biscuit made using flour made from 
tick beans. This biscuit will be of a higher protein content 
than wheat flour products as well as having the benefit of 
being gluten free. 

Name:  Jeremy Smith 
AKA:  Jez  
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Tauranga Boys College  
Contact:  jeremy-rs@hotmail.com 
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Title:  Development of a High Protein 
Beverage From the Extracted Tick Bean 
Powder      

Project Summary: 

The tick bean (also known as broad bean) crop is 
considered as a disease break crop which is of interest 
to both farmers and scientists because of its potential as a 
food crop. Due to a trend towards high protein and low fat 
foods, tick bean with its high protein (23%-29%) and low fat 
(1-2%) content has an advantage.  The extracted protein 
can be used to substitute the flour in many foods to lower 
the GI (Glycemic index) and enhance the carbohydrate to 
protein ratio; or make into a high protein beverage product 
to use as a meal replacement, etc.   A tick bean beverage 
product has the potential to be commercialised because 
firstly, it is not yet available in the market and secondly, 
it possesses comparative advantages to commercial 
available protein sources, such as soy bean and whey 
protein as the former considers GM (Genetically Modified) 
issues and the latter considers dairy allergy problem.   The 
project involves finding the optimum extracting method 
for protein, designing the formulation for beverage and 
characterising the rheological property for co-product, 
starch so that to maximise the crop usage and therefore 
profitability.        

The project is funded by FAR (Foundation for Arable 
Research), which is an applied research organisation who 
is responsible to New Zealand arable growers.

Name:  Chun Cao  
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Wellington Girls College 
Contact:  cao669@hotmail.com 

Title:  Fresh-cut Apple Product for a New 
Zealand Market 

Project Summary: 

New Zealand Fresh Cuts is an Auckland based company 
which produces quality fresh food products. They are a 
company driven by innovation and sustainability.  Market 
research carried out by the company revealed a novel 
fresh-cut apple product which is not currently available 
in New Zealand. The purpose of this project was to 
determine whether there is a market in New Zealand 
for this novel product and if so, what this market is. An 
in-depth investigation was carried out to establish if this 
product would be successful in New Zealand and who 
would buy it. Consumers of all ages were involved in the 
project through the use of focus groups, conjoint analysis, 
consumer panels and in-home testing. The project also 
looked at development of the product. Both prototype 
product concepts and a final product were developed 
for the project. Issues such as raw materials, storage 
conditions, processing, packaging, and optimisation of 
product attributes were investigated to give a product 
which is commercially viable in New Zealand. 

Name:  Gemma Manotini Alison Nixon 
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Rotorua Girls’ High School 
Contact:  gemma_nxn@yahoo.co.nz 
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Title:  Oral Tribology of Food 
Emulsion Systems         

Project Summary: 

Tribology is the science of lubrication. It was originally 
used to develop oils capable of overcoming the friction 
that occurs when metal parts of machinery are in contact. 
However, recently research has been carried out to 
investigate oral tribology between foods containing oils, in 
particular emulsions, are consumed. Emulsions consist of 
a dispersion containing both oil and water, some examples 
of food emulsions include butter and chocolate. Tribology 
can be applied to the interaction of these food products 
with oral tissues as they slide across the tongue. How an 
emulsion lubricates the mouth depends on the oil content 
and changes that occur during consumption. When a food 
product is consumed changes occurs in structure, this 
influences how consumers perceive the taste of a food 
product. The purpose of this project was to design and 
build a piece of equipment that is capable of accurately 
mimicking the lubricating properties of liquid foods 
between oral tissues. The friction measurements obtained 
using this equipment would be able to be compared with 
sensory results. This information could be used during the 
product development process to compare differences in 
lubricating properties of various types of oils or the oil 
content of liquid food products.

Name:  Josephine Wainscott 
AKA:  Jo     
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Palmerston North Girls High School 
Contact: 
josephinewainscott@rocketmail.com 

Title:  Brewing With Wild 
New Zealand Yeasts   

Project Summary: 

The aim of my project was to find a wild New Zealand 
yeast which is suitable for brewing beer. This yeast could 
then be used to produce a unique New Zealand beer 
which is believed would have great marketing potential. 
A highly probable source of yeast was identified to be 
spontaneously fermenting wines.  Two wineries were 
chosen that still produced traditional spontaneously 
fermenting wine. Samples of grapes and spontaneous 
wine were taken from both wineries and over seventy 
yeast samples were collected. These yeasts were 
then subjected to a series of screening tests to identify 
the presence of important characteristics which are 
necessary for brewing beer. Yeasts that passed the 
screening tests were then used in a small scale brewing 
test. The beer produced here was assessed by a trained 
panel and the most promising yeasts were identified. One 
yeast was chosen from among the best and a suitable 
beer was developed to fully complement the yeast’s 
characteristics. This beer was then produced on a pilot 
scale to showcase the unique beer and identify potential 
commercial interest. 

Name:  Michael Farrugia 
AKA:  Mike 
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Otaki College  
Contact:  farrugia.m.j@hotmail.com 
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Title:  Clean in Place Optimisation     

Project Summary: 

Goodman Fielder produces a range of food products, 
including meats, breads, spreads, and dairy products.  
The Longburn site is responsible for the production of 
beverage milk and cultured food products. Clean in Place 
(CIP) is essential to maintaining the safety and quality 
of these products, and there are numerous aspects that 
need to be well controlled to give effective and economic 
cleaning.  In particular, the temperature, flow rate, 
chemical strength, and contact time are important and 
fine-tuning of these parameters can result in large savings 
to the company.  Cleaning effectiveness was monitored 
at the Longburn site by carrying out visual checks and 
microbial swabs in silos, as well as gathering data from 
system measurement points. The goals of this project 
were to evaluate the performance of the CIP system at 
Goodman Fielder and suggest improvements that could be 
made.  This included diagnosing problems with the current 
setup, as well as outlining any large scale changes that 
will provide improvements and savings in the long run. 

Name:  Malcolm Peacey 
AKA:  Malcolm
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Wellington College 
Contact:  mpeacey@gmail.com 

Project Summary: 

Black currant is an important raw material for the food 
industry because of its characteristic colour and excellent 
flavour. It is cultivated mainly for the production of berries 
but also for its buds, which are rich in essential oil and 
are utilised in perfume manufacture. The berries are used 
to prepare jams, liquors, sorbets, ice cream, bakery, juice 
and concentrate. The current processing method for black 
currant juice concentrate involves multiple effect vacuum 
evaporation. Aroma profiles of fruit juices and concentrate 
usually comprise a mixture of a larger number of volatile 
organic compounds. Therefore, during evaporation, 
aroma is collected through the vapour stream. The aroma 
is rich in flavour compounds and normally added back to 
the concentrated juice in varying proportions depending 
on different requirements. The main aroma compounds in 
black currant have been investigated. However, thermal 
treatment of black currant berries is reported to result 
in undesirable sensory changes. New Zealand Black 
Currant Cooperative would like to understand the quantity 
and variation of aroma collected during the evaporation 
process and also the quantity and variation of aroma 
added back to the concentrated product to give enough 
flavour.  Current practice means that there is a surplus 
of aroma from the juice concentrate process as some 
customers do not require aroma to be added back to the 
product. The surplus aroma is a potential by-product of 
significant value. Therefore, the aim of this project is to 
investigate the composition and utilisation of black currant 
aroma produced in the concentration of black currants by 
vacuum evaporation.  

Name:  Yang Huang 
Aka:  Peggy
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Second High School,  
Zhuzhou, Hunan, China 
Contact:  yangyang_0413 

Title:  Black Currant Aroma Analysis 
and Utilisation
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Title:  Frozen Cookie/Biscuit Dough       

Project Summary: 

Frozen cookie dough has been around for about 30 years 
or more now. It is mainly popular in the United States and 
the idea had spread to the United Kingdom as well. The 
cookie dough is sold frozen in easy to scoop out tubs in 
the supermarket or pre-formed frozen cookie pieces ready 
to go on baking trays. It has expanded to online sales and 
also fundraising programmes where the frozen dough is 
sold to help raise money for organisations. The idea is 
simple, convenient and also it meets the requirement of 
a consumer who wants freshly baked cookies without 
having the hassle to buy several ingredients to make 
a batch of cookies. This fills the needs of busy working 
mums or students who want a delicious snack but also 
want the convenience in having it. Primarily the reason for 
my project is to determine if there is a potential market 
for the product in New Zealand. Market research was 
conducted to determine popular flavours from sales 
of cookies in cafes (Palmerston North), Mrs. Higgins 
(Wellington) and also in supermarkets at the ready baked 
cookie section. Moreover, the type of packaging will be 
determined by majority of the consumers once the product 
has been made. 

Name:  Chew Phang 
AKA:  April     
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
SMK Damansara Jaya, Malaysia 
Contact:  pchewwen@gmail.com 

Title:  Development of a Goldfish Food from 
Sustainable Waste Sources 
Project Summary: 

There is an increasing need to produce foods from 
sources which can be sustained. The aim of Berrysmith 
Foundation is to produce sustainable foods by replicating 
a natural wetland ecosystem. The purpose of the project 
is to develop a goldfish food for the domestic market, 
which utilises organic waste streams, and ties in to the 
goals of Berrysmith Foundation. The key components of 
the goldfish food are lettuce and snow pea waste from a 
salad packaging plant, and duckweed which is grown on 
horticultural waste run-off. Duckweed grows rapidly and 
has a fantastic nutrient profile for goldfish. The growth 
conditions and harvesting rates of duckweed are also 
being investigated by growing it in conditions which 
simulate the horticulture waste run-off. The feed will have 
an advantage over others on the market because it will be 
the only one from sustainable sources, but will still meet 
the nutrient requirements of goldfish.  

Name:  Adrian Hoggard
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Otaki Tauranga Boys College  
Contact:  
adrian_hoggard@hotmail.com 
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Title:  Real Iced Coffee UHT Beverage     

Project Summary: 

The aim of this project was to develop a Real Iced Coffee 
beverage in a Ultra High Temperature (UHT) format.  It was 
desired that the flavour profile was similar to that of fresh 
iced coffee products that are commercially available, but 
must be distributed and stored in refrigerated conditions 
and have a limited shelf life.  If such products could 
be made in UHT, refrigeration would not be required 
and the shelf life could be significantly extended.  This 
would reduce storage and distribution complexity and 
cost. The challenge was that the UHT process alters the 
flavour and this can have a negative affect on consumer 
acceptance.  Therefore an investigation was undertaken 
on current commercial UHT and Fresh coffee products.  
Then formulation and process options were investigated 
and trialled. The resulting products were tested on taste 
panels for further development.  Two flavours were 
developed and tested on consumers for acceptability.  

Name:  Natasha Sood
AKA:  Natasha 
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Palmerston North Girls High School 
Contact:  natasha_sood@hotmail.com 

Title:  Whipping Cream Platform 

Project Summary: 

Whipping creams are used in a very niche market, 
predominantly in the catering industry for cake decoration. 
It has been projected that the UHT creams category will 
increase in revenue over the next few years. To ensure that 
Fonterra will benefit from this growth a cream research 
strategy has been implemented. Ultimately, the aim of 
my project is to build an understanding of the underlying 
mechanisms of a successful whipping cream. There are 
many different factors that alter the properties of cream. 
Current imitation whipping creams on the market have 
exceptional functionality but lack a distinct dairy flavour. 
Incorporating dairy flavour into an imitation cream whilst 
still maintaining the superior functionalities of the non-
dairy creams is a main aim of this project.

 This project explores the functionalities of cream made 
from 100% dairy fat to 100% non dairy fat which both 
display very different functional characteristics due to 
different mechanisms underpinning their structure. By 
exploring the fundamental science behind each of these 
systems we gain the ability to tailor-make creams with 
desired functionality for a given market.

Name:  Catherine Brown  
Aka:  Kat
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Marlborough Girls College 
Contact:  katfbrown@hotmail.com 
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Title:  Development of a High-Calcium, 
Low-Fat Yoghurt Containing Prebiotics         

Project Summary: 

Calcium is the most abundant mineral in the human body, 
with the bulk of it found in our bones and teeth. Dietary 
calcium intake is a very important part of our nutrition and it 
has been found that many New Zealanders are not getting 
enough from their diets. This places a large proportion of 
our population at risk of developing osteoporosis later in 
life. Luckily, consumer awareness towards bone health and 
osteoporosis is on the rise. Fielder is looking to develop a 
new low-fat yoghurt range with elevated calcium levels to 
help meet our needs. The product is to come in 3 flavours 
and meet the requirements for a National Heart Foundation 
Tick. Another point of difference for the product will be 
the inclusion of soluble fibre (inulin and oligofructose) 
as a prebiotic. Prebiotics assist the growth of ‘Beneficial 
Bacteria’ in the digestive tract. They also have been found 
to increase the amount of calcium we absorb, and behave 
as a fat-replacer by contributing a creamy mouth feel. 
The main goal of my project has been to come up with 
a suitable formulation for the yoghurt base. The biggest 
challenge I’ve encountered has been finding a suitable 
calcium source (which would ideally be affordable, 
contribute good flavour and minimal grittiness). I’m really 
enjoying the project so far and hope that eventually I’ll get 
to see this product in the supermarket chillers! 

Name:  Benjamin Smith 
AKA:  Ben     
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Wanganui High School 
Contact:  ben86nz@gmail.com 

Title:  Value Added Snail Product    

Project Summary: 

While most New Zealanders see snails as a garden 
pest, there are a number of those in the gastronomic 
community who view them as a delicacy. There is also 
more to eating snails than the butter and garlic most 
people associate with them, as snails are a delicacy not 
only to the French but to other Mediterranean countries 
as well. In fact European consumption of the Burgundy 
has been so ravenous that snails are now being imported 
into Europe from North Africa. Silver Trail Ltd in the 
Hawkes Bay grow the New Zealand brown garden snails 
(Cantareus asperses) for the restaurant trade and the 
public. The snails are grown in beds of vegetation which 
provide feed and protect the snails from the elements. 
Due to a minimum size requirement, there are a number of 
harvested snails which are too small to sell to the public. 
The purpose of this project was to find a use for the snails. 
After surveying the options, using market research, it 
was decided that a paté would be the best way to sell the 
undersized snails. The product is being jarred to achieve a 
longer shelf life than if it were to be chilled. The jar is also 
more aesthetically pleasing than other alternatives such 
as cans. Focus groups will be used to determine the best 
formulation and seasonings. 

Name:  Stephen Ryan 
AKA:  Steve Ryan  
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Ashburton College   
Contact:  stephen_ryan@live.com 
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Title:  Development of a High Protein 
Confectionery Gel Using a Twin-Screw 
Extruder    

Project Summary: 

There is a market in the confectionery industry for the 
development of more nutritious products to combat 
the increasing issue of obesity in children and the 
ever increasing number of educated health conscious 
consumers. Confectionery is known to be a high sugar 
product that offers an instant sugar hit. It is mainly 
consumed as a sugary treat, not offering any nutrition 
value. The purpose of this project was to develop a 
high protein confectionery gel using the technology 
of extrusion. The addition of protein is desirable as a 
nutritional ingredient because protein provides a level of 
satiety aiding in weight control. Gels are most commonly 
produced via a multi-step batch process, consisting of 
several mixing and heating stages and a prolonged drying 
period. The process of extrusion to make confectionery 
gels is being investigated in this project to reduce the 
time taken to produce confectionery, as is an efficient 
continuous process. This project involved trialling a 
variety of formulations and ingredients using a twin-screw 
extruder to produce an organoleptic acceptable product 
with commercial viability.  

Name:  Hannah Yule 
AKA:  Hannah
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
St Pauls Collegiate 
Contact:   hannah.yule@gmail.com 

Title:  Optimisation of Stability of Whey 
Protein Isolates in Acidic Beverages  

Project Summary: 

The sport and energy segment of the beverage market is 
growing very rapidly and it is expected to grow 40% over 
the next 5 years. Part of this growth segment (5-10%) will 
be sports drinks containing protein.  One of the key growth 
beverages ranges is in low calorie near water satiety 
beverages where clarity and protein stability is one of the 
vital performance criteria.  Fonterra has been targeting 
growth in the use of whey protein isolates for clear acid 
(pH 3-3.8) ready to drink beverages in the mainstream 
consumer market. However protein beverages are 
prone to instabilities such as sedimentation. The aim 
of my project was to identify the key factors affecting 
the stability of whey protein isolates in the beverages 
by altering different formulation factors. The important 
factors were selected using a shelf storage trial; from here 
I used the key factors that were significant to identify the 
mechanism for instability. Once both the important factors 
for stability and the mechanism for instability were found 
the formulation could be optimised to give the best whey 
protein isolate beverage clarity and stability. 

Name:  Lucy Barnett   
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Palmerston North Girls High  
Contact:  lucy.barnett@hotmail.com 
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Title:  Technological Study for The 
Development of A Fried/Roasted Corn 
Kernels Snack        

Project Summary: 

Corn or maize (Zea may L.) is an important crop in many 
countries.  Corn is part of the human diet and frequently 
consumed as sweet corn, tortillas, cornflakes, popcorn 
and other corn snacks.  Food ingredients derived from 
corn include corn flour, corn starch, masa flour and corn 
oil, which are incorporated into many other food products.  
In addition, corn is a major component of livestock feed, 
particularly feed for farm animals.  Corn-based snack 
products such as popcorn, tortilla chips, corn chips 
and extruded (direct expansion) snacks are popular 
around the world including New Zealand.  Another corn 
snack is one that is based on fried corn kernels, known 
as ’toasted corn’.  It is a popular snack in Spain, United 
States and Philippines.  However, it is rarely available in 
New Zealand.  The product might have good marketability, 
especially when corn is grown locally and that supply has 
been good.  The aim of the project is to investigate the 
technology behind this corn kernels snack product and 
to reproduce the final texture and taste of commercial 
products.  The texture of the corn kernels snack products 
can vary from hard and crunchy to light and crispy.  This is 
most likely related to the type of corn and the processing 
methodology.  Thus, investigation work needs to be 
carried out on various types of corn kernels and varying 
conditions of the soaking and frying steps of the corn 
kernels to determine any significant effect on the product 
texture. 

Name:  Hui Ho 
AKA:  Irene      
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Gan Eng Seng School, Singapore 
Contact:  irene_hui.ho@hotmail.com 

Title:  Manufacturing Caramel Using the 
Limitech System 

Project Summary: 

Caramel YUM!!! My project this year was to develop 
a caramel with a traditional, sweet caramel flavour, a 
medium brown colour with a long, thick, smooth texture 
for industry. This project was sponsored by Fonterra and 
was driven by a small product development team working 
on the commercial manufacture of caramels. This project 
involved a combination of both research and product 
development. The main application for the product is for 
use in conjunction with other components, for example 
crisp food products such as biscuits, or snack bars and 
chocolate bars. By controlling formulation and processing, 
a wide range of physical properties and caramel flavour 
profiles can be produced. I decided to do this project 
because it was challenging and for a world renowned 
company. Throughout this project I have enjoyed 
learning many new things both technical and practical 
about caramels, and as you can probably imagine, I also 
thoroughly enjoyed all the sensory I got to do!  

Name:  Mollie Fitzgibbon 
Prog/Maj:  FoodTech (Hons)
(Food Technology)  
Previous Education:  
Mount Aspiring College 
Contact:  
molliefitzgibbon@hotmail.com 
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Industrial Automation (BE)

Almost everything we buy and use has been produced using automation. The parts inside many 
of our technological gadgets have become too small to assemble by hand and even something 
as simple as home baking uses an oven with self-regulating temperature. Small wonder then 
that the Industrial Automation engineers that Massey produces are taught to understand all 
sorts of systems; mechanical, electrical/electronic and chemical in nature.

The fun really starts though when they learn to automate these systems using robots, vision 
systems, computers, valves, motors, advanced controllers and, of course, their own brains.

Graduates from the Industrial Automation major are in very high demand all around the world 
with more positions on offer than current graduates.

Dr Huub Bakker 
Major Leader 
Palmerston North Campus
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Title:  Wireless Image Capturing System 

Project Summary: 

This particular project is part of a larger ongoing project 
by Plant and Food Research Ltd.

Food Research Ltd has requested a wireless image 
capturing system which can be remotely controlled for 
viewing plant tissue growing. The purpose of my project is 
to design a wireless communication system in order  to link 
an industrial camera with a computer via RF signal. The 
data of the image that the camera captured is to be sent 
back to the PC ground station. The images will be stored in 
an access database where users are able to access and 
retrieve for later analysis.  The project will also be focused 
on controlling the zoom level of the camera for better 
visualisation of the plant tissue. Further down the path we 
will also look at controlling the level of brightness of the 
environment so that we can attain high quality images. 

Name:  Minh Vu 
AKA:  Data Base 
Prog/Maj:   BE (Hons)
(Industrial Automation)  
Previous Education:  
Heretaunga College 
Contact:  quanvu.nz@gmail.com 

Title:  Control of Industrial 
Boiler Superheaters  

Project Summary: 

RCR energy systems build industrial superheated boilers 
of which the temperature of the superheated steam 
is controlled by spraying water into an inter-stage 
attemperator. While it is important to control the steam 
temperature, boilers currently experience long dead-
times, which makes this difficult.  The aim of the project 
is to identify the causes of the issues in the control of 
the steam temperature (including dead-times), test any 
potential solutions and implementing in suitable code. The 
system has been simulated in Matlab using a benchmark 
PID controller (Proportional-Integral-Derivative Controller) 
as well as PPI controller (Predictive-Proportional-Integral 
Controller), designed specifically to minimise long dead-
times. If the PPI controller produces a better simulation 
output it will then be implemented in IEC61131-compliant 
code testing the controlling of steam temperature of a 
real boiler. By minimising the effect of long dead-times 
within the system control of the temperature, both the 
disturbance rejection and the setpoint control, improve 
the quality of the steam from the boilers.

Name:  Jokha Al Shukairi 
Aka:  Jokha 
Prog/Maj:  BE (Hons)
(Industrial Automation)  
Previous Education:  
Al.Hail Secondary School, Oman 
(Muscat)  
Contact:  jokha_h@hotmail.com  



44

Title:  Wireless Robotic Arm for 
Plant Imaging         

Project Summary: 

My project work involved designing and fabricating 
a remote controlled robotic arm for Plant and Food 
Research, Palmerston North. The system is intended 
for use in the horticulture industry to remotely monitor 
plant growth and propagation. The robotic arm consists 
of standard mechanical and electronic components 
such as DC servo motors which are used to move and 
position the various joints of the robotic arm. A camera 
is mounted at the end of the arm. The position and zoom 
operations of the camera can be remote controlled as well 
to take pictures of growing plants.  The arm is controlled 
through a servo controller board with USB interface and 
programmed using Visual Basic. The operator uses a 
joystick to move and position the arm, camera and control 
the zoom function manually. Alternatively the arm can be 
programmed to move to a predefined position and capture 
an image automatically as often as required with no 
human input. The entire system was made wireless using 
XBee - pro wireless RF (Radio Frequency) transceiver 
modules and expansion boards. The images captured 
were transmitted wirelessly; the storage and retrieval of 
the image being completed by a fellow student.

Name:  Mark Seelye  
AKA:  Mark      
Prog/Maj:  BE (Hons)
(Industrial Automation)  
Previous Education:  
Palmerston North Boys High School 
Contact:  marksnz@xtra.co.nz 
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Telecommunications and 
Network Engineering (BE)

Good communications are vital for businesses around the world. The emergence of the Internet 
as a major communication network enabling the delivery of goods, services and entertainment 
has completely changed the world of modern communications.  Mobile phones and emerging 
wireless technologies are part of everyday life both for business and personal activities as 
they now allow music, video, data and speech services to be delivered at any time and at any 
location.  This radical shift in communication technologies and dependence on the Internet is 
exciting and challenging and it has generated a huge demand for graduates skilled in wireless 
and Internet technologies.

Prof Richard Harris 
Major Leader 
Palmerston North Campus
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Title:  Health Sensor Station     

Project Summary: 

The Health Sensor project is aimed at monitoring the 
health progress of people, from infants to adults by the 
use of electronic sensors and embedded technology. Key 
elements that will be measured for the Health Monitoring 
Station are: height, weight and the body temperature of 
the person whose health progress is being monitored. 
The data will be collected and constructed into useful 
information. The information will then be sent to the 
medical practitioner monitoring the health progress. 
Sensors for measuring height (by use of ultrasonic 
height sensors), strain gauge for measuring weight and 
temperature sensors for measuring body temperature 
will be integrated to produce useful information for health 
monitoring. Embedded technology will be used to transmit 
the collected data to the appropriate databases (i.e the 
physician’s database) for analysis and health monitoring. 
This project is intended for use in people’s homes. This 
will save people the time and hustle they go through to get 
health check ups every now and then. With the success 
of this project, patients will now be able to measure their 
own health progress in the comfort of their own homes, 
and have the data sent to their medical practitioner 
automatically for analysis. 

Name:  Justice Gonyora 
AKA:  Sija Sija 
Prog/Maj:  BE (Hons)
(Information and Telecommunic Eng)  
Previous Education:  
Mount Pleasent High School  
Contact: 
justiceg2004@yahoo.com.au 

Title:  Intelligent Traffic Lights     

Project Summary: 

The project is about developing a system to control traffic 
lights using cameras. The current traffic light system 
uses sensors which detect vehicles and start a counter. 
Once the counter reaches the minimum count the lights 
change. At a junction all traffic lights work in a loop using 
the counter system. This system is expensive. These loop 
systems lead to driver frustration due to long waiting time. 
In this project we use common cameras to capture the 
images which can be used as data to calculate traffic 
density at a junction. This is then processed to calculate 
how long the traffic light needs to be green or red. The main 
advantages will be the reduction in amount of waiting time 
of the commuters and hence the reduction in emissions 
from the vehicles. The system will try and reduce the 
congestion caused by long waits at the traffic lights during 
busy hours, which could ease the flow of traffic during 
peak hours. It will be less expensive compared to current 
systems.

Name:  Paras Patel 
Prog/Maj:  BE (Hons)
(Information and Telecommunic Eng)  
Previous Education:  AJ College 
Contact:  neoknight82@gmail.com
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Title:  PC Audio Transmitter 

Project Summary: 

The aim of this project was to further enhance and utilise 
the home PC as a media centre in which it is currently 
becoming more widely used for. This project was self 
initiated, the way I chose to undertake this task was to 
create a way of wirelessly transmitting audio from the PC 
to a Hi-Fi Stereo. A computer is not usually located next to 
a commonly used stereo, so wireless transmission would 
be favourable. In order to claim that I was enhancing the 
experience and functionality of the PC as a media centre 
I had to ensure that the signal that was sent and received 
was of the same high quality that the PC was producing. To 
further enhance the media centre functionality I also chose 
to retrieve extra data about what was currently playing on 
the PC and allow the stereo to display it on its screen. This 
was undertaken by using the RDS (Radio Data System) 
commonly used around the world in car stereos to display 
station names. I chose to use FM transmission scheme to 
send the audio data, this would also incorporate the RDS.     

Name:  Steven Absalom 
Aka:  Steve  
Prog/Maj:  BE (Hons)
(Information and Telecommunic Eng)  
Previous Education:  
Napier Boys High School 
Contact:   
gimmestitchesnz@gmail.com 
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Mechatronics (BE)

Society is getting more dependent on technology and the technologies are converging in 
order that they can be integrated into useful products. This development is rapidly increasing 
the need for mechatronics engineers who are knowledgeable in the different areas and who 
can work effectively to develop the new solutions that are needed. In fact, most technical 
solutions from consumer products to industrial systems are nowadays all heavily dependent 
on multidisciplinary components. 

The Mechatronics major covers the main technical areas that are needed in our rapidly 
changing world for designing and developing the engineering solutions needed. The main 
areas include mechanical engineering, electrical and electronic systems, robotics, machine 
vision, computer technology, industrial automation and intelligent control. 

This major provides graduates with a solid technical foundation in these different areas 
together with a broad and practically arranged step by step hands-on approach to designing 
and building real engineered systems. Graduates for this major would find themselves having 
a very wide range of jobs to choose from.

Prof Gurvinder Virk

Major Leader 
Wellington Campus
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Title:  Multi-stage Rotary Wind 
Energy Harvester         

Project Summary: 

The portable wind turbine is a tube with several little fans 
that are lined up one after the other, each connected to 
generators and situated in a way that keeps the airflow as 
laminar as possible. This was done with each design stage 
having a great emphasis on efficiency as well as being 
small. The entire unit comprises of the wind turbine and 
the energy storage circuit, both of which needed to be of a 
rugged design, as the unit needs to be constantly moving 
to produce any significant amount of energy. Although this 
may be practical to use to power or charge an outdoor 
sensor with low energy consumption, it is far better suited 
to an application where the turbine is being pushed 
through the air. The application that I have attributed to 
this project is that of charging a cellphone while riding a 
bike. The turbine works by having a generator connected 
to each fan, each generator has wires that are run out of 
the tube into the energy storage circuit where the energy 
from each is combined and sent to the cellphone. With 
small changes to the circuit, it would be relatively easy to 
change from directly recharging a cellphone to storing the 
energy in a rechargeable battery. 

Name:  Mark Glover 
AKA:  TheMart       
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Orewa College 
Contact:  
xbox_munchkin@hotmail.com  

Title:  Street Legal Electric Car  

Project Summary: 

The project aim was to engineer a street legal electric car 
that is more viable than other electric cars. Specific aims 
were to create a cheap, lightweight, single seated car 
for urban use. Part of my responsibility in the team was 
chassis design. The chassis was made out of aluminium 
tubing so as to be kept lightweight while still strong. The 
design for the chassis was engineered in a CAD also a 
FEA analysis of the car was performed to find the weak 
points and establish the size and shape of the aluminium 
to be used. The cars shape was the hardest part because 
we decided it had to look cool and appeal to the maximum 
number of people. Also to make the car functional and 
comfortable for everyday use, the door and seated 
position were constantly altered using CAD human models 
and  real life modelling. The cars power source was 3 LiFe 
Batt batteries charged from an AC wall socket through a 
battery management system. The car was propelled by 8 
Fisher and Paykel Smart Drive motors, 2 per wheel. The 
3 phase brushless DC motors were controlled in pairs 
for turning management through a rotary encoder on the 
steering wheel. The suspension, steering and other parts 
were taken from an Estima and fitted to our car.

Name:  Brendan Krissansen 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Te Kauwhata College 
Contact:  bk_crossfire@hotmail.com 
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Title:  Street-Legal Electric Car      

Project Summary: 

My project involves the development of a motor control 
system for the street-legal electric car. The system 
implements independent control of four three-phase full-
bridge MOSFET-driven motor controllers, driving eight 
Fisher and Paykel Smart-Drive brushless DC motors. This 
is achieved by creating a decentralised motor control 
system whereby a master controller accepts driver inputs 
and issues commands to the four sub-controllers, as well 
as communicating with the battery management system 
and an array of monitoring sensors. Intelligent control of a 
software-implemented differential system and monitoring 
of speed, power and temperature sensors have also been 
included.

The project has involved many aspects of my degree 
including electric circuit design for the motor drivers, 
software development for the controller code and 
interfacing with electro-mechanical systems and sensors. 
Its great fun and an inspiration to work as part of a 
motivated and determined team to produce something 
cool.

Name:  Carl Budd 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Westlake Boys High 
Contact:  carl.budd@gmail.com 

Title:  Speech Controlled Robot  

Project Summary: 

The project involves controlling a robotic car movement 
through motion detection software using webcam. The 
project is divided into two parts, software and hardware. 
Motion detection algorithm has been designed to 
determine the position and direction of motion in response 
to number of active pixels and comparison between 
frames each period of time.  Each frame is 20X20 pixels 
and each active pixel produces a number proportional to 
the speed of motion, inactive pixel produce zero if there 
is no motion.  The algorithm has been implemented using 
VB .NET 2008. The project hardware is to design and build 
an interface circuit between the Computer USB and Car 
switches. The circuit utilises the voltage of USB (5 V) to 
switch 24 V to operate the car. The interface circuit is 
comprised of two switching circuits connected in a way 
the polarity of output voltage of the first switching circuit 
(switching on/off) controls the output of second switching 
circuit. The first switching circuit responds to forward/
backward direction while the second one response to go/
not to go command. The idea of speech controlled robot is 
to act and behave as human in response to voice and self-
learning from the surrounded environment. 

This project has helped me to integrate my knowledge 
of software and electronics learnt during my study of 
mechatronics.

Name:  Amur Al Manji   
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Almutnabi School-Oman 
Contact:  ameralminji@hotmail.com 
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Title:  Integration of WSN and a 
Cellular Network            

Project Summary: 

There are some applications that need to be monitored 
at regular intervals and it is not always possible to be in 
the vicinity or locale of the said application.  This project  
allows users the opportunity to access and monitor 
applications whilst in a location or situation where it is 
not usually possible.  The type of data that will be able to 
be observed through this project will be things such as, 
temperature and heart rates of patients.  The goal of this 
project is to establish a system that will enable the ability 
to monitor environments through mobile technologies.  

Data from a wireless sensor network is sent to a Zigbee 
unit, which acts like a server, controlling the flow of data. 
This Zigbee server unit then sends the sensor data to a 3G 
cellular modem, that in turn, broadcasts the sensor data to 
the cell phone network. Allowing for access of the WSN 
via mobile phone.

Name:  James Fletcher 
AKA:  The Fletch     
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Orewa College 
Contact:  jumpinflup@hotmail.com 

Title:  PLC Controlled Robot for CIM  

Project Summary: 

My project is to interface an industrial robot to a Siemens 
PLC monitoring and control system. The supplied robotic 
arm is a Mitsubishi MoveMaster EX RV-M1. It is a 
fairly compact robot, and is equipped with 5 degrees of 
freedom (excluding hand) and a lifting capacity of 1kg. 
The application I chose to implement is one that emulates 
the game 3 cups; a classic game of memory that has been 
around for thousands of years. The play field is to be 
comprised of 4 empty spaces upon which 3 cups (boxes 
in this case) will be located. Four sensors will be used to 
determine the whereabouts of the 3 boxes at all times, 
and also in which box the object is enclosed. An algorithm 
will be written to determine the sequence of play steps, 
and the sensor inputs fed into the PLC will be utilised as 
feedback. A PIC18F series microcontroller from Microchip 
will be used to convert the analogue sensor data into a 
digital signal suitable for use with the PLC, which only 
supports digital inputs. The signals will be fed into the 
PLC after passing through an amplifier stage, and upon 
completion of the process, the final position of the object 
will be revealed. 

Name:  Xin Gu 
AKA:  Hayley   
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
St Dominic College    
Contact:  hayley_xingu@yahoo.co.nz 
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Title:  Wind Turbine Health Structure 
Monitoring System 

Project Summary: 

The project is mainly about finding a scheme to monitor 
the health of wind turbine structures. Due to time limitation 
the project mainly focused on the blades part as this is 
the most critical part of the turbine. This project has a 
real world application as it is important to cut down the 
maintenance time and cost to increase profit from the wind 
turbine. Having this system working will make it easy to 
predict the faults and repair them before structure failure. 
The project approach will depend on analysing vibration 
associated with the structure to detect and predict any 
faults. The vibration will be gathered using network of 
sensors. Piezoelectric sensors were used due to their 
applicability in this area. To make use of these signals, 
all kinds of conditioning and signal processing including 
both hardware and software approaches are used. The 
training we got from the Mechatronics degree will help to 
design the required circuitry and any software needed to 
implement the system.

Name:  Ahmed Al Huraizi 
AKA:  Ahmed 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Alkaudh High School 
(overseas school) 
Contact:  huraizi@hotmail.com 

Title:  Artificial Grass Wind 
Energy Harvester   

Project Summary: 

My project is to build the Artificial Grass Wind Energy 
Harvester. It is a device which has the energy harvester 
shaped like a grass leaf to harvest wind energy using 
piezoelectric material for a low wind speed. It is designed 
to capture the kinetic energy  (caused by wind or rain), 
then converts that energy into electricity. The conversion 
of wind energy into electrical energy is based on 
direct piezoelectric effect. Energy harvested from the 
piezoelectric based wind harvester is first accumulated 
in a capacitor and when sufficient energy is harvested, a 
trigger signal is initiated to release the stored energy in 
the capacitor to store it in the battery to use it later or use 
that energy directly. This technology is environmentally 
friendly and it provides useful electrical energy. 

Name:  Sadiq Al Jazmi
AKA:  Sadio    
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Khasab High School 
Contact:  s.aljazmi@gmail.com 
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Title:  Wind Turbine Structural Health 
Monitoring System             

Project Summary: 

My final year project is about Wind Turbine Structural 
Health Monitoring System. The main idea of the project is 
to monitor the vibration of the blades and the main body 
of the wind turbine by using piezoelectric sensors.  Wind 
turbine is one of the renewable energy technologies. 
Many countries around the world started using it as it is 
a clean power to generate electric. This project will help 
to minimise the cost and time of maintenance by fixing 
the faults (cracks, overload, etc) as soon as they are 
discovered prior to structural failure. The project approach 
will depend on analysing vibration associated with the 
structure to detect and predict any faults. The idea of the 
piezoelectric sensors is when ever there is vibration they 
will generate signals. According to the signals we will be 
able to determine when to take action on the wind turbine. 
To make use of these signals, all kinds of conditioning and 
signal processing, including both hardware and software 
approaches are used. The workshops and projects we 
have done from first year till 4th year help us to design the 
required circuitry and any software needed to implement 
the system.

Name:  Othman Al Kharusi 
AKA:  Othman      
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Al-Awabi Secondary School  
Contact:  omk779@hotmail.com  

Title:  Street Legal Electric Sports Car  

Project Summary: 

My project of choice was the Street Legal Electric Sports 
Car. The car is to be propelled by 8 Fisher and Paykel 
Smart-drive (washing machine) motors; 2 for each 
wheel, in an independent-drive setup. These motors 
are of the brushless three phase DC type, containing 
36 coils, and are to be rewired into a series-parallel 
configuration for use in our lower voltage application. 
The motors are powered via a high voltage MOSFET and 
driver combination, and pulsed from a microcontroller. 
My assigned role for the group project was to design 
the complete suspension, brakes and drive train setup 
associated with the car. CAD models of all components 
were mocked up so that suspension geometries could be 
checked and FEA could be used. Suspension arms were 
water-cut from 25mm thick aluminium, and suitable shock 
absorbers were selected after carrying out an analysis on 
the loadings present in such an application. An encoder 
and potentiometer configuration is to be used on the 
steering linkage to determine the position of the steering 
wheel at all times. This is necessary as there are to be 
no mechanical differentials used, and the motor speeds 
must be individually altered according to the steering 
angle. Readouts for the speedometer/tachometer gauges 
are taken directly from the wheels, due to the direct-drive 
arrangement. This project provides us with a means of 
applying knowledge to a real-world application, and 
having fun while doing so! 

Name:  Warwick Coombe 
AKA:  Willy Wonka    
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Pakuranga College     
Contact:  wockanz@hotmail.com 
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Title:  Embossing and Engraving Dies 

Project Summary: 

My final year project is to produce a Single-pass Corrugated 
Embossing and Engraving Die through utilisation of CNC 
Router and 3D software BobCAD-CAM in Ryco Dies Ltd. I 
am part of a CAD team. This team is comprised of Manager, 
designers and my work mates. I was asked to do and draw 
accurate 2D and 3D model bases on the requirement of 
customers using BobCAD/CAM and Impact CAD. Towards 
the end of the year, I am involved in the programme and 
design of connection between 3D and CNC Router. This 
involved both mechanical and electronic design.  As Ryco 
Dies, the market leader in specialty of laser cutting dies 
for the packaging and printing industry, it’s new product 
strategy is based on needs of marketing. In NZ many die-
makings can only supply flat and rotary dies for packaging. 
To produce the Embossing and Engraving dies would 
bring up more customers for and also help reinforce the 
company’s application to get the job back from the US die 
makers.

Name:  Guang Chu 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Contact:  GuangChu@hotmail.com 

Title:  Automotive RC CONversion (ARCON)    

Project Summary: 

The purpose of this proposal is to illustrate the need for 
an automobile that will be able to be controlled wirelessly 
from a remote control and also be driven by a person if 
needed for public and for government use. It will be for 
public use for those who are physically disabled with no 
mobility. Even though vehicles exist for those who are 
disabled, only those who have strength in their arms will 
be able to utilise the current technology. This project will 
enable those with little to no mobility to get around with 
ease and give them the freedom they deserve by giving 
them an easy to control remote control. The remote control 
will be similar to that of the RC cars most children play 
with, hence making it easier for those who are weaker 
to control. This project will later explore the possibilities 
of integrating this technology into our modern society 
so as to be accessible to everyone. Future students will 
also be able to carry the project on and make the vehicle 
completely automatic. The vehicle must be controlled 
entirely wirelessly via remote control and must also be 
able to be driven by a person if wireless is not in use. 
Parameteres to be controlled:
– Acceleration
– Braking
– Steering
– Ignition 
– Gear (for automatic car) 

Name:  Ali Afridi 
AKA:  Ali Baba     
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Waitakere College  
Contact:  ali_afridi_28@hotmail.com  
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Title:  Street Legal Electric Car           

Project Summary: 

For my fourth year project I am working on a single seated 
electric car. The idea behind this project is to produce an 
improved alternative to what is currently on the market; 
something that is light weight, reasonable driving range, 
has a more efficient charging time, at an affordable 
production cost and with the overall intention of making it 
just look cool. Using Fisher and Paykel smart drive washing 
machine motors, lithium ion batteries and aluminium 
tubing we aim to build an open wheeled, single seated 
electric car capable of travelling 100kph, with an 80km 
single charge range. Designed with a detachable roof and 
moderate storage capability this electric car is targeted 
at the scooter/small car market. My role in this build 
was to take care of the batteries, battery management 
system and the charging unit. This involves designing a 
device that manages the battery by monitoring its Voltage, 
Current, State of Charge, and temperature; this will look 
after the battery by preventing it to function outside of 
its operating area. Ultimately this vehicle will be capable 
of being charged through your average household wall 
socket. The end of year goal for this project was to have 
a design for a road legal single seated electric car along 
with a working chassis.   

Name:  Christophe Lenoir 
AKA:  Christophe       
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Long Bay College 
Contact:  theblackvodka@gmail.com 

Title:  Rotary Turbine Ventilator and 
Power Generator 

Project Summary: 

To create a comfortable temperature inside a living area, 
residents are able to select the temperature of comfort.
If there is a temperature differential between the indoor 
environment and outside, a bidirectional fan will operate 
in either direction to meet the users choice of comfort. 
For example, if the inside temperature is hot/warm, and 
outside is cooler, and the user wants to bring cool air in, 
the fan will turn in a direction to drive cooler air to the 
inside and if the inside is cool/cold, and outside is warmer, 
then the fan will operate in an opposite direction to drive 
warmer air to inside. After evaluation of the different 
types of powered fan ventilation, a solar powered fan 
ventilation was selected because it minimises the amount 
of noise generated and will be more environmentally 
friendly. Temperature sensors will be located both inside 
and outside along with a thermocouple device, which 
can display the two temperature differences and using 
thermostat switches internally consisted with relay 
devices which can pause and topple the timer ideally 
for turning the fan in both directions depending on 
users choice of selection. Thermocouple sensors will be 
connected to the LCD panel meter mounted on the inside 
wall displaying temperature readings so that residents 
can use the scroll arrow button to increase or decrease 
the inside temperature.

Name:  Jeffrey Ho 
AKA:  Jeff
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:
Kings College Auckland
Contact:  jeffho125@hotmail.com 
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Title:  Lateral Tape Motion of Travelling 
Magnetic Tape Actively Controlled by a 
PZT-Based Guider    

Project Summary: 

Modern high-density magnetic tape drive products are an 
ideal solution for archive storage in terms of its storage 
capacity and reliability among any other available data 
storage products such as hard disk drive in the market 
and have a capability remaining in the future. One of the 
ongoing challenges in industry is doubling tape-tracking 
density for the next generation of magnetic tape standard. 
In order to do this, it is required to reduce thickness 
of magnetic tape. It, however, decreases stiffness of 
magnetic tape and increases likelihood of damage 
to the tape by mechanical components of tape drive 
and handing. To avoid them, another tape guiding and 
actuation method is required. A possible candidate of 
alternate guider is ultrasonic actuator such as a plate-like 
PZT based actuator. The objective of this project is instead 
of relying on flanged rollers to limit lateral tape motion, 
examine a possibility of utilising an alternative guider to 
actively guide the traveling tape in its off-track direction. It 
is, however, able to increase controllability of PZT guider 
by creating sufficient frictional force from tape and guider 
contact if proximity between travelling tape and guider 
was enhanced. In the first part of project, air-breathing 
mechanism is proposed and examined using an inactive 
plate guider with air-breathing holes in homemade tape 
guiding mechanism to enhance proximity between tape 
and guider. In the second part of the project, new tape 
actuation method of travelling tape that actuated by PZT 
actuator is proposed and vilified based on experimental 
results. 

Name:  Riichi Nagao 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Auckland International College  
Contact:  nyrmm91@gmail.com

Title:  Acoustic Beamforming on a 
Compact Rio   

Project Summary: 

Using a Compact Rio and four mics, I am creating an 
acoustic beamformer. In a room, if there is more than one 
sound source, the beamformer should isolate one source 
from all of the sounds reaching the mics. The idea is to set 
up the mics in a tetrahedral shape and to delay three of 
the mics so that the signal reaching them from the source 
in question is synchronised with the closest mic. The mics 
are then analysed to see what signal is common to each. 
This signal is then isolated from other sounds that are not 
synchronised.  The Compact Rio contains four analogue 
inputs, each of which are connected to a mic. It also has 
four analogue outputs, of which I am only using one, to 
output the isolated sound. The Rio also has a FPGA chip 
which allows very fast signal processing capabilities, 
which makes it ideal for this sort of application. It is 
programmed using National Instruments LabView. 

Name:  Jonathan Harris  
AKA:  Jonny    
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Christian Renewal School 
Contact:  jonnyiharris@gmail.com 
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Title:  Two-Wheeled Active Inertia 
Controlled Robot for Agriculture Pest 
Control Application 

Project Summary: 

Robotics has been an engineering focus in recent 
decades. Due to developing the technology, autonomous 
robots and intelligent machines have their own special 
space in many different fields. Two-wheeled balancing 
robot is one kind of recent autonomous robots. These 
robots can be employed in lots of applications. One 
common example of two-wheeled balancing robot is a 
balancing scooter. As it is obvious from its name, robot 
has two wheels only. For balancing the whole structure, 
wheels must stay under the centre of gravity and drive in 
the direction that upper part of the robot is falling. In this 
project, robot has three degrees of freedom, which can be 
described by the linear movement of the chassis, pitch and 
yaw. In order to balance the robot, all of these movements 
need to be monitored and observed data will be measured 
to calculate and apply the required torques to the wheels. 
Basically, two-wheeled balancing robot has a specific 
range for staying in balancing mode, so it is not stable 
enough to overcome the disturbance forces. Therefore, 
when the robot is out of the balancing range, it will tilt over. 
For solving this problem, a new method was designed to 
decrease the disturbance forces. In this method a sliding 
weight is used to change the centre of gravity by sliding to 
the opposite direction of disturbance force.  

Name:  Hamid Memarbashi  
AKA:  Hamid     
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Khayyam University - IRAN  
Contact:  hamrm@yahoo.com 

Title:  Autonomous Automobile            

Project Summary: 

The project in which myself and Ali Afridi are involved in, is 
to create a system to enable any drivable car (automobile) 
to be driven by a remote control. The aim is to be able to 
attach certain parts onto any car and be able to control 
5 major aspects of the car’s functions; ignition, gear (for 
an automatic car), the steering wheel, and the accelerator 
and brake pedals. The main purpose for this project is 
to enable my sister who is unable to drive any cars built 
for the able or the disabled. As most cars built for the 
disabled in the market require some amount of strength 
in the upper body/arms. As this project aims to control a 
car with a remote, this will enable my sister and others 
the freedom to drive themselves wherever - whenever 
they like, without the need of much strength in their arms, 
giving back the sense of independence to the dependent. 

Name:  Waiphyo Thant-Cyn  
AKA:  Wize        
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Mount Roskill Grammar
Contact:  wize12@gmail.com  



58

Title:  Design and Construction of a 
Prosthetic Right Hand  

Project Summary: 

The aim of this project is to design and construct a 
prosthetic right hand, which is strong, light weight and 
cheap at the same time. This project is carried out under 
the supervision of senior lecturer Liqiong Tang for a client. 
The client is an amputee whose present prosthetic hand 
does’t have the capability of performing simple actions 
such as holding a glass of water and carrying groceries, 
therefore the aim is to design something that is affordable 
and is capable of performing these actions. The fingers in 
this design will be controlled mechanically using cables 
which will be compatible with his existing setup. Although, 
instead of using one cable, it will use more cables to 
control the fingers and thumb. This project involves 
designing the 3D model of the hand using computer 
aided design (CAD). In my case, I am using Solidworks 
2008 as the CAD software. After the design is completed, 
some parts are then CNC machined using computer aid 
manufacturing (CAM). In my case I used SolidCAM 2008. 
Other parts that can be machined easily are machined 
using lathe machines with the help of technicians. As a 
result of this project, a prototype prosthetic hand will 
be produced which will have an improved mechanical 
structure and redesigned fingers, thumb and palm. This 
will then be followed by a detailed report which will have 
all the explanation to the project.

Name:  Muhammad Tauseef Quazi 
AKA:  Modo 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:
Islamia College Peshawar, Pakistan 
Contact:  tauseefquazi@hotmail.com 

Title:  Transverse Critical Current Tester 
for High Temperature Superconducting 
Material     

Project Summary: 

Industrial Research Ltd (IRL) has been involved in the 
development of High Temperature Superconductors (HTS) 
over recent years. The HTS area has a division that focuses 
on the production of second generation HTS continuously 
transposed cables (CTC) which have a low AC loss. 
HTS low AC loss cables have higher power density than 
conventional copper wire. The HTS wire is not only lighter 
and smaller when incorporated in such applications as 
transformers but is far more efficient. A large requirement 
in developing this cable is quality control. I am working 
with IRL to develop a critical current testing rig that can 
scan the width of the HTS tape in 0.1mm increments, 
using the concept of a magnetic knife configuration. This 
involves designing and modeling electromagnetic yokes 
using finite magnetic modeling software, Solidworks 
design, CNC based machining and writing software to 
record and present data. The overall goal of this project is 
to produce a working prototype that will help to ultimately 
improve the quality of IRL’s HTS tape.

Name:  Rowan Walsh
AKA:  God
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
St Johns College   
Contact: 
Rowan_Walsh@hotmail.com 
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Title:  Automated Cattle Feed Mixer             

Project Summary: 

A cattle feed mixer is designed to disperse feed to cattle 
on a large scale.  Specific nutrients are added to the 
overall feed and are required to be precise in amounts.  
Current mixers require the operator to manually calculate 
nutrient quantities, and add all the smaller dry and liquid 
nutrients into the overall mixer from the top of the mixing 
wagon.  Overall feed output from the mixer over the length 
of a shed is currently estimated.  The correct feed output 
is important to ensure the feed is evenly dispersed and not 
used up before the end of the run, while also not leaving 
any excess feed in the mixer. The aim of our project is to 
automate this process.  This includes having small feed 
tanks for both the smaller dry and liquid nutrients.  The 
amount of each nutrient which is input into the overall 
mix will be controlled by an electronic interface.  The 
feed output will also be automated, requiring only the 
input of the length of the shed.  The feed output will adjust 
depending on the amount of feed in the mixer, and the 
speed the mixer is moving at.  This will all be achieved 
using various encoders, weigh sensors, both standard dc 
motors and stepper motors, and a microcontroller.   

Name:  Richard Chapman   
AKA:  Richo         
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Havelock North High School 
Contact: 
richardchapman_25@hotmail.com 

Title:  Interactive Punching Bag 

Project Summary: 

This project will result in the production of an interactive 
training system for people involved in striking based 
martial arts, such as kickboxing or karate.

The system will be capable of measuring aspects of strike 
effectiveness and displaying feedback to the user. The 
range covered should encapsulate very weak strikes as 
well as very strong strikes, allowing for use by people 
of various size and skill. Many different sensors will be 
used to determine the strike effectiveness, including 
accelerometers. The system will be controlled by a 
microcontroller, and will interact with the user in various 
ways; providing feedback on their power and speed 
through an LCD screen, and telling the user where to hit by 
turning on lights. The final product will be an appropriate 
shape and size to accommodate a variety of strikes, from 
low leg kicks to head punches, allowing for a full training 
experience. There will be several different training 
exercises available for the user to choose between, 
ranging from simple and fun to physical and demanding. 
The market this product is targeted at is predominantly 
gyms and dojos.

Name:  Shaun Wason  
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Wanganui High School  
Contact:  stealthdonkey@hotmail.com 
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Title:  Robot Arm   

Project Summary: 

This project involves the design and construction of a 
robotic arm for use on an Embodied Artificial Intelligence 
Robot called Junior. The arm will resemble that of a human 
in terms of degrees of freedom and aesthetics, with a two 
fingered gripper providing the hand for the arm. As part 
of this process encoders will also be cheaply designed 
using a novel approach to control each movement of the 
arm. These need to be very precise as any movement 
at say, the shoulder joint is magnified over the length of 
the arm. Small hydraulic cylinders will be used to power 
every moving part of the arm. Hydraulic cylinders were 
chosen over air as the size to power ratio is much better. 
The arm will be first designed using 3d CAD software and 
then constructed out of aluminium with the majority of the 
machining using a CNC milling machine. The final product 
will need to be both aesthetically pleasing as well as 
highly functional. 

Name:  Ryan Thomas  
AKA:  Ryan 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:
Palmerston North Boys High  
Contact: 
ryanthomas.nz@gmail.com 

Title:  A Robot That Makes Food A and B      

Project Summary: 

My 4th year project involved designing and building a 
prototype of a robot for proof of concept. Since the design 
will be patented I am unable to divulge full details. The aim 
of this project is to develop a completely new process that 
will revolutionise the food industry. This project involves 
working with many different people from the Institute of 
Food Nutrition and Human Health, another Mechatronics 
student and an engineering company from Palmerston 
North. Most of the work I have completed in this project 
has been developing a Graphical User Interface (GUI), 
which carries out some image processing. The system 
uses serial communication protocols to communicate 
with a microcontroller which operates a number of 
stepper motors. Because this is a completely new design, 
all the electronic circuit boards and parts have had to be 
fabricated from scratch.

Name:  Jacob Pemberton 
AKA:  Jake 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Palmerston North Boys High School   
Contact:  jakepemberton@gmail.com 
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Title:  A Robot That Makes Food A and B             

Project Summary: 

The project that I am involved with includes the design 
and fabrication of a prototype robot that will be used in 
the patenting application of an original idea; therefore I am 
not able to disclose exactly what it is about until the patent 
application is completed. A fellow Mechatronics student 
and I are involved with:
– Design and fabrication of surface mount PCB control 

cards for all of the inputs, outputs and the main DSP 
(digital signal processor)

– Low level programming of a stepper motor driven 
Cartesian robot and over 5 other stepper motors for 
various uses

– High level programming including the user interface, 
image processing and USB serial communication to 
and from the DSP

– The design and fabrication of a range of mechanical 
devices and mounts

– The overall implementation/co-ordination of all 
aspects of the project that have to come together and 
work in sync.

This project involves working alongside two post graduate 
Food Technology students and two graduate Mechatronics 
engineers who have started their own business (Beta 
Solutions).

  

Name:  Grant Ramsay  
AKA:  Chef Ramsay          
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Tauranga Boys College 
Contact:  grant.ramsay@hotmail.com 

Title:  Colour Decomposition 

Project Summary: 

Have you ever had a scratch on your car that wasn’t worth 
repainting the whole thing for but was too big to ignore?  
My project was to develop a paint colour acquisition tool, 
the first step in reproducing paint that will match and 
hide scratches. Although the human eye is only sensitive 
to red green and blue, simply using a camera does not 
give enough information about the paint colour for this 
application. This is because the colour an object appears 
depends on many factors including how shiny the object 
is, the level of illumination (amount or brightness of light), 
the angle, and the characteristics of the light (e.g. whether 
it is natural sunlight or incandescent lights) at the time of 
viewing the object.

During my project I got to research light, paint and colour 
reproduction techniques as well as design and build a 
USB colour acquisition tool using computer aided design 
software, rapid application development computer 
languages, microcontrollers and components I selected 
and ordered myself.

Name:  Rashid Berndt 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Raphael House 
Contact:  RashidBerndt@gmail.com 
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Title:  Maximum Power and Efficiency 
Tester for Solar Cells    

Project Summary: 

Solar panels produce a different voltage and current 
depending on the size of the load connected across them. 
They can be modelled as a current power supply source. 
At a certain voltage, the current and voltage product 
results in the maximum power produced in that cell for 
that particular light level and temperature. My device 
varies the load across the solar panel from open circuit 
voltage (full current, 0 volts) to maximum voltage (where 
current is 0). This adjustment will occur in a short period 
of time and a Data acquisition (DAQ) device will take many 
voltage and current measurements simultaneously. With 
this information that solar panel’s maximum power can 
be found in that particular light level and the conditions 
required in producing it. Comparing the maximum with a 
pyranometer’s sun light intensity measurement allows 
the efficiency to be calculated. The device will differ from 
current solar analysers in that it will be portable, cheap, 
and modifiable, transferring data directly to a PC. It will 
not be a mysterious black box device but will explain how 
the measurement works and the adjustments that could 
be made to improve it. It will be ideal for solo solar panel 
owners just taking measurements on their panels on the 
house and researchers in laboratories wanting to be able 
to easily understand and modify their measuring device. 

Name:  Samuel Garratt 
AKA:  Samuel 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:
Hutt Valley High School   
Contact:  samuel.garratt@gmail.com 

Title:  Aircraft Data Recorder       

Project Summary: 

My 4th year project is an aircraft data recorder (ADR) 
that will record and store aircraft take off and landing 
events and record a number of associated operational 
parameters such as accumulated flight time, number of 
landings, and length of last flight. The ADR will be able 
to recall these events and display the data on an LCD 
screen, or alternatively, the data may be downloaded via 
an RS 232 Port. The data can then be transcribed to the 
aircraft documentation and ensure accurate flight data 
recording.  Switching of the take off and landing events 
are accomplished and verified via several mechanisms 
included within the ADR. The ADR can be connected 
externally to a weight on wheels switch, or collective 
position switch (Helicopters) to determine take off / 
landing events. To verify the aircraft is in true flight, the 
ADR also includes internally, an air speed sensor (pitot 
pressure), altitude sensor (static pressure), GPS receiver 
and a 3 axis accelerometers. The ADR is designed in the 
style of an aircraft instrument so it can be integrated into 
a conventional aircraft instrument panel and the various 
options may be displayed on the instrument during flight 
such as the current time or current flight time. 

Name:  Robert Beck 
AKA:  Bob  
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Otaki College   
Contact:  bob@nzcomputers.net 
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Title:  Automated Cattle Feed Mixer               

Project Summary: 

A system was produced to entirely automate the use of a 
Cattle Feed Processing Mixer with the aim of optimising 
the efficiency, precision and consistency of the mix. 
Many additional nutrients are added into cattle feed at 
various times throughout their lactation cycle in order to 
produce optimum milk quantity and quality. Multiple herds 
also require various quantities of additional nutrients. 
At present these nutrients are calculated, weighed and 
individually added to the mixer by hand. The need for 
automation was apparent in this field as the quantity 
and quality of milk varies dramatically depending on the 
cattle’s supplement intake. Individual feed tanks would be 
used to control the quantity of individual powder nutrients, 
peristaltic pumps and stepper motors would control liquid 
nutrient additives and actuators varied the feed rate of the 
mix and extension of the feed conveyor. To accomplish 
this, weigh sensors, transducers, strain gauges, rotary 
encoders, stepper motors, motor drivers, flow sensors, 
linear actuators and microcontrollers were implemented 
in this project.

Name:  Peter Barlow   
AKA:  Pete          
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Napier Boys High School 
Contact:  pwebarlow@gmail.com 

Title:  Intuitive Motor Control for an 
Electric-Assist Utility Bicycle      

Project Summary: 

Today’s motor car use results in traffic congestion, 
pollution, natural resource depletion, and reduces 
personal fitness. In New Zealand 30% of car trips are 
less than 2 km long, trips that are much better suited 
to bicycles. Powered bicycles can be used by a wide 
group of people in a wide range of situations. They offer 
transport and exercise without harming the environment, 
and are increasing in popularity in populated areas such 
as China. Typical designs however, are the expensive, 
poorly designed electric moped type.  My project aim 
is to develop a low cost, quick and easy retro fitting kit 
designed for common bicycle designs. Hardware is being 
sourced from global markets and integrated with a custom 
designed motor driver. Software is being prototyped with 
National Instruments Labview tools for lab tests and 
trialing on a rolling prototype. A major point of difference 
is the small coil used to measure rider pedaling effort 
through measuring chain vibration frequency. This is fed 
into a micro controller along with crank and wheel speed, 
resulting in an intelligent and intuitive motor control 
offering power assistance to aid rider effort. The design 
aims at maximising the range and usability of the common 
bicycle. 

Name:  Loren Nolan  
AKA:  Loren  
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Onslow College 
Contact:  4nolans@clear.net.nz 
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Title:  Hover-Copter 

Project Summary: 

My project this year was to make a stable flying device 
capable of hovering and carrying a small device such 
as a camera. It will be capable of reaching different 
altitudes and maintaining that desired altitude through 
the control of motor speed. The motor driven device 
has two propellers on the same axis rotating in opposite 
directions to each other. A problem with single set rotor 
blades is the tendency for the body to start spinning in the 
opposite direction to the propeller once in flight; the hover-
copter eliminates this problem using the coaxial rotors 
arrangement, as this cancels out the torque.  Another 
benefit of the hover-copter is the absence of a tail rotor, this 
means most of the available engine power is devoted to lift 
and thrust. The hover-copter is to be used as a prototype 
and a template allowing for further developments to the 
original design and perhaps a larger scale design that is 
maybe capable of transporting passengers and goods. 
Other future improvements could include making it solar-
powered allowing for extended flight time. There are many 
useful applications for such a device ranging from military 
use, rescue, or even weather monitoring. 

Name:  Hussain Abdel Rahman
AKA:  The Physio 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
John Mcglashan College  
Contact:  
hussain_otago@hotmail.com 

Title:  Development of a Multi-purpose 
Intelligent Interface for the SEAT 
Wellington Energy Research Laboratory   

Project Summary: 

My project is the development of the Energy Research 
Laboratory in SEAT, Wellington. The project consists 
of a modern turbocharged diesel engine coupled to an 
electrical dynamometer, which are then interfaced to 
a laptop computer via data acquisition hardware.  The 
fundamental features of the proposed intelligent multi-
purpose interface are:
– To communicate with a various number of sensors on 

different types of engines.
– To dynamically display and analyse the energy 

consumption and efficiency of engines with different 
fuel sources.

– To be able to change between engines quickly and 
efficiently, with minimal reconnection of equipment.

The major project steps are:
– To determine and develop the equations and 

sensors required for analysing the engines energy 
consumption and efficiency.

– To design a universal quick-change coupling between 
the engine and dynamometer.

– To have the modern diesel engine running on its test 
bed. This involves bypassing a number of electrical 
features that the engine control unit normally requires 
in order to operate the engine.

– To design and develop the multi-purpose intelligent 
interface between the engine and dynamometer 
sensors. This involves developing an interface 
using National Instruments LabView software, with 
a particular focus on creating an interface that is 
universal for all engines.

Name:  Christopher Robertson 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:
Fairfield College 
Contact:  chris@10west.co.nz 



65

ENGINEERING AND FOOD TECHNOLOGY YEAR BOOK  I  2009

Title:  Indoor Navigation Control of a 
Mobile Robot Part 1: Localisation and 
Communications  

Project Summary: 

For a long time localisation of mobile robots has been a 
challenging topic for engineers. The aim of this project 
is to implement a new solution for indoor localisation of 
mobile robots. The system to be implemented is known 
as the NorthStarTM localisation system. NorthStarTM 
uses a “mark-based” ocalisation system to measure and 
compare the respective light intensities of two opposing 
infra-red beams. These invisible beams are projected 
onto a surface such as a ceiling as beacons modulated 
at different frequencies by means of a projector. The 
intensities of these two infra-red beams are measured and 
compared by a sensor called a “Detector” to determine 
the robots current position and heading direction. By using 
continuously these measurements of current position and 
heading direction (pose coordinates) as input signals 
to a control system, the robot will be able to navigate 
autonomously to a new desired position.  The diagram 
clearly illustrates the project. The “Projector” projects 
two infra-red beams onto the ceiling. The “Detector” 
sensor placed on the mobile robots measures the relative 
intensities of the “Light Spots” to determine the current 
position and heading angle. Potential applications for 
this project are working in hazardous environments, 
surveillance systems and repetitive tasks.  

Name:  Kieran Moore 
AKA:  Kezza           
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
John Paul II High School 
Contact:  kieran928@gmail.com 

Title:  Indoor Navigation Control of a 
Mobile Robot - Part 2: Robot and Control   

Project Summary: 

My final year project is on indoor navigation control of a 
mobile robot. I am in charge of construction of the robot and 
control, and my project partner takes care of localisation 
and communications of the robot.  GPS systems used for 
mobile robots navigating outdoor cannot be used indoor.  
So a specially designed indoor localisation system has 
to be put on the robot which works inside a warehouse, 
hospital or other buildings. The aim of my project is to 
mechatronically design such a mobile robot which is able 
to move along a planned path while carrying a load and 
deliver the load at the desired destination.  My mobile robot 
system consists of a mechanically designed chassis, two 
motors, two optical encoders and two control circuitries 
with a microcontroller installed which is used to operate 
the speed and direction. The robot is also equipped with 
a storage platform to carry a load up to 2kg. The mobile 
can avoid obstacles when it is moving. This is achieved 
by installing sensors for obstacle detection and a control 
programme to respond to the sensor feedback. A RF 
Xbee-Pro 802.14.5 point-to-point wireless communication 
module is used for communication between the robot and 
the high level control computer. 

Name:  Jason Zhou 
AKA:  SkuxGuy  
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:
Naenae College   
Contact:  jacklim98@hotmail.com 
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Title:  Mobile Robot Navigation 
via Olfaction 

Project Summary: 

One of the greatest challenges to the robotic research 
community is the development of intelligent machines 
capable of autonomous navigation in natural environments. 
Although it is rather common to find robots with sensors 
that mimic those found in the animal world (particularly 
human senses), sensors for smell and taste are rarely 
found on robots. Researchers mostly focus on vision and 
hearing and tend to ignore the sensor modalities of smell, 
touch and taste.

My project focuses upon one of these senses - the sense 
of smell. The project looks to design and build a mobile 
robot able to navigate based on olfactory cues. The project 
will be realised with a small smart car-like robot equipped 
with olfactory sensors to perform search tasks in chemical 
fields. The design of the search algorithm draws on aspects 
of biological organisms such as the male Silkworm Moth 
which uses ‘casting’ and ‘surging’ movements to trace 
the pheromone trail released by the female; and the E 
Coli bacteria which attempts to follow a concentration 
gradient. Most of the potential applications for a mobile 
olfactory robot are in relation to the health hazard created 
from leaking of poisonous gases into a public environment. 
Thus there is a direct need for algorithms that are not just 
effective and efficient strategies but excel in the area of 
minimising the search duration. Therefore this has been 
the critical aim in this project.

Name:  Guy Meuli 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
New Plymouth Boys High School  
Contact:  guy.meuli@gmail.com 

Project Summary: 

Unmanned Air Vehicles (UAV) offer considerable 
advantages to traverse in an environment which is 
difficult for conventional land based vehicles. Among 
UAVs, helicopters give the greatest manoeuvrability, and 
provide the best perspective of their environment. They 
can be used for security, military, search and rescue 
and surveillance operations. My project involves setting 
up a communication channel between a computer and a 
small-size helicopter.  It will become a platform for testing 
various types of control schemes for the UAV to move 
autonomously.  The UAV carries an Inertial Measurement 
Unit (IMU) which collects in real time the acceleration, 
gyroscopic and magnetic data of the UAV. The data are 
sent wirelessly to the PC via XBee modules - a low-cost, 
low-power wireless communication device operating 
on the industrial, scientific and medical (ISM) frequency 
band of 2.4GHz. Through this wireless communication 
channel, the control commands from the PC are also 
sent to the control unit of the helicopter. A circuit is 
designed to convert the commands into analog voltage 
signals compatible with the original transmitter for the 
helicopter. This project covers integration of various 
types of hardware including XBee modems, an Inertial 
Measurement Unit and PIC microcontrollers, and the 
application software development with MATLAB and 
microcontroller programming languages.

Name:  Neiko Altenburg
AKA:  Neiko  
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Palmerston North Boys High School   
Contact: 
neiko.altenburg@gmail.com 

Title:  Wireless Communication  
System for State Feedback  and  
Control  for Micro Air Vehicle 
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Title:  Steering of Articulated Vehicles with 
Independently Powered Wheels              

Project Summary: 

This project aims to steer and articulate an independently 
powered vehicle. The movement of a vehicle with one 
passive articulation and two axles, having a total of 
four independently powered wheels, along straight 
and circular paths, and in particular, the condition of 
the pure rolling mode movement during the transition 
between straight and circular trajectory segments. The 
movement of the front axle of the vehicle may be viewed 
as independent, while the rear axle must be steered 
as to follow the front axle. The steering of the rear axle 
requires the implementation of a non-linear feedback loop 
over the angle at the vehicle’s articulation. Therefore, the 
articulation has to be provided an encoder. The motion of 
each axle is controlled through the wheel velocities: VL is 
left wheel velocity and VR is right wheel velocity. VL and VR 
can be set independently.  The velocities of left and right 
wheels are controlled by two H-bridges. However, I have 
an 8051 microcontroller to generate PWM to control the 
motor directions (either clockwise or counter clockwise) 
and motor speeds (By adjusting the duty cycle). I have a 
serial communication between microcontroller and an 
interface controller. Basically, the interface controller 
can be programmed by C#, this interface just gives us the 
visualisation to steering this vehicle.   

Name:  Jianwen Tan 
AKA:  Gordon           
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Newlands College  
Contact:  tan_jianwen@hotmail.com  

Title:  Wall Climbing Robot 

Project Summary: 

The aim of this project is to develop a wall climbing robot. 
The robot can stick and move on various wall surfaces of 
different materials, working instead of people. Based on 
the research of the existing technologies, the vacuum 
suction technology is applied to generate the adhesion 
force by keeping the adequate negative air pressure inside 
of the suction cup and the wheel drive contributes fast 
speed and simple structure to the mobility of the robot.  In 
the control system, the Silabs C8051F020 microcontroller 
has been used to produce the PWM pulses that drive 
two DC motors via two H-bridges respectively. Also, the 
µ decodes the feedback signal from encoders which are 
connected on motors. Meanwhile, the sensors mounted 
on the robot detect the obstacles to avoid collision. This 
robot can be applied as a robot platform with mobility 
on walls. The performance of the robot can be improved 
in future by adding other function models such as wall 
painting, building inspection and so on. 

Name:  Lei Zhu 
AKA:  Lei
Prog/Maj:  BE (Hons)
(Mechatronics)  
Contact:  zhan51168@hotmail.com 
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Title:  Computer Hardware Interfacing  

Project Summary: 

To develop a controller that can take inputs from  
peripheral devices connected to an industrial PC. The 
software for the controller is being designed to maximise 
the flexibility of the overall project. I plan to implement 
the following; motor control via microcontroller, GPS 
Navigation, compass to aid the GPS, accelerations, tilt 
and finally a Kalman filter to increase the accuracy of 
navigation. The industrial PC is the heart of the project, 
it allows me to use high level languages to quickly 
programme peripheral devices as well as adjust settings 
and obtain readings from the graphical user interface. 
This is a major advantage over the microcontroller that 
requires a mixture of both C and assembly languages to 
programme. The microcontroller is another key part of the 
project as it allows for inputs from devices and sensors that 
may not have standard PC interoperability, for example: 
encoders on the motors or proximity detectors. Only basic 
motor control and communication to the PC have been 
developed for the microcontroller. I hope for this project 
to be picked up by a student next year and expanded on.

Name:  Ryan MacKenzie  
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:
Newlands college   
Contact:  r.r.mackenzie@gmail.com 

Title:  Wall Climbing/Window 
Cleaning Robot       

Project Summary: 

Mobile robotics has been attracting a lot of attention 
nowdays due to applications where it is impossible or too 
dangerous to send humans to carry out certain operations. 
Wall climbing robot is a type of mobile robotics which has 
been widely used in many fields as it has the ability to 
work on non-horizontal or vertical surfaces. The aim of 
this project is to develop a wall climbing robot which can 
be used on any large scale windows outside of a building 
for cleaning purposes which replaces humans in such a 
high risk job. The robot uses vacuum suction technology 
to provide the necessary adhesion force for it to be able to 
stick on a piece of window, and also motors with two sets 
of tracks are used to perform the locomotion mechanism 
which gives the ability for the robot to move on the working 
surface. A rotary surface cleaner can be added onto the 
robot which it uses to perform the cleaning purposes.

Name:  Pingzeshi He 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
St Patrick’s College, Wellington    
Contact:  pingzeshi@gmail.com 
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Title:  Microbial Fuel Cell (MFC) 

Project Summary: 

A microbial fuel cell (MFC) is a device that converts 
chemical energy into electrical energy through normal 
metabolic activity of microorganisms. The cell itself 
relies on oxidation and reduction activity in the anode 
and cathode chambers respectively to achieve sufficient 
electrode potential (voltage) and generate current. Various 
cell designs exist based on either a one-off supply of 
bacterial nutrients (static type), or a constant recirculation 
of nutrients (continuous flow type). The model used in 
this project is based on a static dual chamber microbial 
fuel cell, consisting of an anode and cathode chamber 
separated by proton exchange membrane (PEM). The 
PEM allows flow of hydrogen atoms from one cell to the 
other. Typically, bacterial growth is encouraged in the 
anode chamber, oxidising fuel substrate and transferring 
electrons to the anode. In the cathode, a solution containing 
electron acceptors (such as oxygen or hexaferricyanide) 
is used, joining together with protons transferred via the 
PEM to form water, completing the electrical circuit and 
allowing current flow to occur. This project will attempt to 
utilise bacteria in both the anode and cathode chambers. 
Electron generation and subsequent current flow will 
depend on altering the chamber environments to create 
an electrical potential difference (a measured difference 
in voltage between a positive terminal and a negative 
terminal). This potential difference between the two 
chambers is measurable as a voltage and will therefore 
determine viability of a purely bacterial based fuel cell as 
an alternative energy source. 

  

Name:  Paul Venning-Slater 
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Hutt International Boys School  
Contact:  paulvs.is@gmail.com 

Title:  ABS Tester 

Project Summary: 

The current standard for testing Automotive ABS brake 
systems is a self check routine in the ABS controller which 
only tests the electronic, not the hydraulic system. AECS 
ltd has started research into a method which manipulates 
the sensors to open and close the hydraulic valves while 
measuring the forces on a roller brake tester. This is 
the only safe way an alarmingly common problem like a 
seized valve or pump element can be picked up. For my 
final year project I will be continuing this research and 
development to develop a product that can operate both 
as a standalone unit compatible with any brake tester and 
can be fully integrated (automated) into a VTEQ test lane. 

Name:  Thomas Leijen 
AKA:  Tom  
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:
Havelock North High School   
Contact:  tom@tjl.co.nz 
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Title:  Mobile Robot that can Navigate 
Via Olfaction 

Project Summary: 

The purpose of my final year project is to develop a 
mobile robot that can navigate via smell (or olfaction). 
Using a robotic system for detecting odours offers a 
number of advantages compared to the use of animals. 
These advantages include:  rapid deployment, low 
maintenance costs, operation for extended periods and 
in environments where animals can’t be used. However, 
as olfactory systems are not fully understood, there are 
still areas in which animals out perform robotic systems.
The development of fast, effective and efficient search 
strategies are required if mobile olfactory robots are to 
be preferred in applications where animals are currently 
being used. Fast search duration algorithms are critical 
as most of the potential applications of olfactory enabled 
robots are associated with human safety issues, like 
explosives or gas leaks. A huge source of inspiration for 
the development of source localisation algorithms has 
been observing insect behaviours. The source localisation 
algorithm I am developing integrates a couple of 
commonly studied organisms, such as the male Silkworm 
Moth search pattern for locating a female. The platform for 
this project is a small four wheeled car-like robot equipped 
with olfactory sensors (Figaro TGS-2620), and SiLabs 
C8051F020 microcontroller, which features an XBee RF 
module. The RF module will transmit relevant data to a 
receiver linked to a computer. A graphical user interface 
designed using National Instruments’ LabVIEW software 
will interpret the received data, and display information 
such as the path the robot has taken, and the distance the 
robot has travelled. 

Name:  George Heather-Smith 
Aka:  George
Prog/Maj:  BE (Hons)
(Mechatronics)  
Previous Education:  
Wellington College  
Contact:  
George.Heather.Smith@gmail.com 
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Multimedia Systems 
Engineering (BE)

Digital technology continues to change the way we live, how we communicate and learn, 
and what we do with our leisure time.   The Multimedia Systems Engineering (MMSE) was 
developed in response to the rapidly evolving creative media-based industries that require 
individuals who combine the capacity for deep technical knowledge and creative flair.

This unique major involves the integrated study of electronics, computer science, software 
engineering, signal processing and communications technology.  This is blended with subjects 
in computer graphics, multimedia content creation, multimedia signal processing and relevant 
management studies.  As an engineering major Multimedia Systems Engineering is rich in 
analysis and design and as a creative major it develops aesthetic appreciation and broad 
digital media creation skills.

Graduates from this major will find themselves in strong demand nationally and internationally 
because of their unique technical skills and ability to adapt to the rapidly changing creative 
digital landscape.

Assoc Prof Wyatt Page 
Major Leader 
Wellington Campus



72

Title:  XNA Game Environment Engine     

Project Summary: 

I have always wanted to work on making a video game 
and my fourth year project has allowed me to do this. The 
aim of my project is to make a game environment engine 
using XNA game studio. The environment is dynamic in the 
sense that the behaviour and appearance of the scene can 
be changed by parameters in the interface. The features of 
the game environment have been chosen so that a series 
of interesting computer graphics effects can be attempted. 
Similarly to many modern game engine demonstrations, 
the setting is an island surrounded by the sea. This setting 
has been chosen because natural settings, rather than 
man made settings, are typically harder to emulate in 
video games. This project incorporates research and 
implementations for a series of techniques including:
– The implementation of a 3D anaglyph stereoscopic 

mode;
– Techniques for dynamically generating, texturing and 

lighting terrain realistically;
– Simulating ocean water movement;
– Water caustics;
– Emulating terrain erosion;
– Atmospheric fogging;
– Artificial intelligence for flocking wildlife

In addition to the obvious programming work involved 
in the project, a considerable amount of work involves 
the practical application of agile software engineering 
methodologies. 

Name:  George Buurman 
AKA:  George  
Prog/Maj:  BE (Hons)
(Multimedia Systems Engineering)  
Previous Education:  
Palmerston North Boys High School 
Contact:  gtbuurman@gmail.com 

Title:   Investigation into Audio and 
Surround Aspects of a Short Film  

Project Summary: 

The aim of this project was to create an entirely original 
soundtrack for a short film, written and animated by fellow 
student Anna Tisch. This includes music (composition, 
performance, recording, editing, mixing and mastering) 
and sound effects (recording or taken from foley, mixing 
and mastering). The film itself has no dialogue and 
consequently relies largely on the soundtrack to help carry 
the emotion and disparity between the two characters 
and the different scenes. The project attempts to push the 
current state of art of the 5.1 surround format, with music 
and ambient sound recorded where appropriate in true 
4-channel quadraphonic format as opposed to the current 
standard of recording in mono or stereo and expanding 
to 5.1 in the mixing stage via panning and other effects. 
Digital convolution is used in an attempt to create true 
ambient reverb when large real spaces are required. The 
general aim of the audio is to provide a realistic sense of 
ambience and “being there”; especially in the realm of 
ambient sound effects, while also creating an interesting 
and original soundtrack. The complete film is expected be 
available to view at www.momentstudio.co.nz 

Name:  William Borman 
AKA:  Bill  
Prog/Maj:  BE (Hons)
(Multimedia Systems Engineering)  
Previous Education:  
Rathkeale College, Masterton 
Contact:  billborman@hotmail.com 
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Title:   Interactive Website for 
Wellington Skating 

Project Summary: 

The aim of this project is to create an interactive online map 
of Wellington Central targeted for (but not limited to) inline 
skating.  The map will contain information and media on 
every street in the CBD (within a set perimeter), as well as 
all well known skating facilities such as skate parks, skate-
shops and skate schools. The aforementioned information 
will include sightseeing features, street gradients, texture 
of skating surface, average speed, skating skill level, wind 
shelter, usual traffic conditions and possible dangers.  For 
example: Hopper St. has a hill gradient of approximately 25 
degrees, the road itself is smooth tar-seal with a couple of 
wide concrete speed bumps.  The average speed obtained 
in a pair rollerblades is about 15 km/hr and intermediate 
skating skills are required for a safe and enjoyable 
experience. Media, on the other hand will include videos, 
photos and street views.  This information and media will 
be displayed to the end user through the integration of 
Rich Internet Application (RIA) technologies. A component 
of this map will give end users the ability to log the skate 
routes and average speed of their skating sessions by 
using Global Positioning System (GPS) data.  This feature 
is reliant on the user owning a GPS enabled device.

Name:  Jeannie Yeung  
AKA:  Jeannie
Prog/Maj:  BE (Hons)
(Multimedia Systems Engineering)  
Previous Education:  
Waikato Diocesan School for Girls  
Contact:  jeannieyeung@gmail.com 

Title:   Robot Soccer Visualisation     

Project Summary: 

I am doing my fourth year project in conjunction with fellow 
student Kristian Erikson. In our fourth year project we are 
enhancing the experience of watching a game of robotic 
soccer by making it more engaging, more interactive, and 
turning it into a global event on line. The first step is to 
present a virtual world next to the real robot soccer game, 
in order to augment the experience for the spectators who 
are present. In this virtual world we have a stadium with 
virtual soccer players replicating the exact movements 
of the real world robots, in real time. To ensure the game 
is captivating and interesting we are also creating a 
Virtual Director which will take on the responsibilities of 
a normal director, by changing cameras and doing things 
similar to what you would see when you watch a game of 
soccer being played on TV. We are also creating a client 
application which spectators from around the world can 
use to watch the game from their home computers. Online 
spectators will be able to experience the virtual world from 
the comfort of their homes, and download past games to 
view at their leisure. 

Name:  George Pollard 
AKA:  George 
Prog/Maj:  BE (Hons)
(Multimedia Systems Engineering)  
Previous Education:  
St Peter’s College (Auckland) 
Contact:  vporges@porg.es 

http://www.idliketofly.net/skate_wellington/flexSkate.html
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Title:  Demonstrator in a Box              

Project Summary: 

I am doing my fourth year project in conjunction with fellow 
student Elisa Christian.  The project is focused on the 
development of a marketing tool that Massey could use to 
showcase the Multimedia Systems Engineering major - the 
Demonstrator in a Box. The aim of the Demonstrator in a 
Box is to showcase the skills Multimedia System Engineers 
have gained after completing their four year degree at 
Massey University. It has to be an innovative compact 
tool that would provide natural interactivity for users as 
well as educate them on Multimedia Systems Engineering. 
Because of our desire to successfully communicate the 
skills we have acquired through our degree, we decided to 
develop a sensory rich multi-touch touch table that would 
allow users to interact with and manipulate multimedia 
content i.e. audio and visual components as it relates to 
Multimedia Systems Engineering. This also means that 
at a technology level the project is very topical as multi-
touch is will begin to become main stream on the desktop 
when the latest versions of the major operating systems 
(Windows and Mac OS) are released in the later half of 
2009. 

  

Name:  Mikola Kyle 
AKA:  Mikola           
Prog/Maj:  BE (Hons)
(Multimedia Systems Engineering)  
Previous Education:  
LMCS - South Africa 
Contact:  gmikolakyle@gmail.com 

Title:  Robot Soccer Visualisation       

Project Summary: 

I am doing my fourth year project in conjunction with fellow 
student George Pollard.  In our fourth year project we are 
enhancing the experience of watching a game of robotic 
soccer by making it more engaging, more interactive, and 
turning it into a global event on line. The first step is to 
present a virtual world next to the real robot soccer game, 
in order to augment the experience for the spectators who 
are present. In this virtual world we have a stadium with 
virtual soccer players replicating the exact movements 
of the real world robots, in real time. To ensure the game 
is captivating and interesting we are also creating a 
Virtual Director which will take on the responsibilities of 
a normal director, by changing cameras and doing things 
similar to what you would see when you watch a game of 
soccer being played on TV. We are also creating a client 
application which spectators from around the world can 
use to watch the game from their home computers. Online 
spectators will be able to experience the virtual world from 
the comfort of their homes, and download past games to 
view at their leisure. 

Name:  Kristian Erikson 
AKA:  Danner  
Prog/Maj:  BE (Hons)
(Multimedia Systems Engineering)  
Previous Education:  
Silkeborg Amts Gymnasium 
(Denmark)    
Contact:  kristian@erikson.dk 
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Title:  Interactive Multimedia Demonstrator     

Project Summary: 

Myself and my project partner Mikola Kyle are working on 
an interactive multimedia demonstrator.  This poses the 
complex engineering problem of how to showcase different 
multimedia technologies, our skills as Multimedia Systems 
Engineering students and how to engage our audience in 
an interactive manner. The demonstrator is to be used in 
high schools and other events to promote our Multimedia 
Systems Engineering Degree. Core functionality of the 
demonstrator requires the user to interact with the 
system and be able to influence both the visual and audio 
components in an engaging way. We have chosen to use 
touch screen technology in a table like set-up for the user 
to interact with. We plan to utilise NextWindows infrared 
technology to achieve touch recognition on top of 26 inch 
LCD screen. After much research we decided to develop 
our different interactive modes through a software engine 
called Umajin. This was developed by a company called 
Unlimited Realities in Palmerston North. They provided 
us with their development kit and we were able to create 
interactive demos such as a 3D drum kit, a surround 
sound follower and a 3D world. The project technology 
is very topical since multi-touch will begin to become 
main stream on the desktop when the latest versions of 
the major operating systems (Windows and Mac OS) are 
released in the later half of 2009. 

Name:  Elisa Christian  
AKA:  Elisa  
Prog/Maj:  BE (Hons)
(Multimedia Systems Engineering)  
Previous Education:
Waikato Diocesan School for Girls    
Contact:  elisa_fleur@hotmail.com 

Title:  Painting Pictures - An investigation 
into the Technical Application of 
Production Techniques Through Animating 
a Short Film

Project Summary: 

For my fourth year final project I have combined an array 
of creative production techniques acquired from the final 
two years of my degree to complete a short animated 
film. The project consists of two halves: the visual and the 
aural. The former part was undertaken by myself, and the 
latter by fellow fourth year student Bill Borman. The visual 
work is a combination of 2D and 3D animation along with 
appropriate compositing to create a short (sub 10 minute) 
film. The final piece will be in full HD (High Definition) 
and be implemented as a “3D movie” (stereo vision), 
requiring the viewer to use special glasses to view it at 
its best. The movie will aim to demonstrate how different 
forms of animation can be merged together to form a 
new and exciting display of digital content. The project 
will call on research from a variety of areas including 
design, 3D modelling and rendering, compositing, video 
editing, python scripting to improve the efficiency of the 
above, stereo vision theory and application, all packaged 
up into a demanding exercise in project management. 
The completed project consists of the movie in a variety 
of digital formats provided on a disk for playback on any 
home system.

Name:  Anna Tisch
AKA:  Anna  
Prog/Maj:  BE (Hons)
(Multimedia Systems Engineering)  
Previous Education:  
Queen Margaret College  
Contact:  annatisch@gmail.com 
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Product Development (BTech)

Product development at Massey University provides students with the opportunity to combine 
the creative skills of design with the fundamentals of technology and engineering in developing 
commercially valuable products. New Zealand has a long history of product development and 
innovation - the Britten motorcycle, the Hamilton Jet, the electric fence, pineapple lumps, and 
the list goes on. Our companies and our country rely on new products to generate revenue 
and growth. One of the key issues confronting New Zealand is our lack of valuable natural 
resources. We must create added value in our products and much of this added value will be 
found on smart technology and engineering.

Prof Allan Anderson

Major Leader 
Auckland and Palmerston North Campus
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Title:   Rockit Performance Stand   

Project Summary: 

This project involves the redesign of today’s performance 
stands. This project started with a love for music and 
singing. In the past I have been consistently frustrated 
by current microphone stands. To expand the market 
size I have focused on designing a stand that will hold 
a number of different performance items. The stand will 
act as a: Microphone Stand, Sheet Music Stand, Lighting 
Stand, Instrument Stand, Speaker Stand. This stand will 
exceed its competitive counterparts. It will comprise more 
solutions to many of the problems that current stands face 
such as difficulty to use, bulkiness, droop etc. The stand 
will be compact, portable, sturdy and will be performance 
professionals dream come true. The project allowed me 
to explore, design and create a product that actually 
addresses a need for a better stand.  It solves current 
problems.  Through an iterative process of development 
I have been able to produce something unique and 
commercially viable.

Name:  Ryan Hayden 
Prog/Maj:  BE (Hons) 
(Product Development)
Previous Education:  
Westlake Boys High School  
Contact:  drmsrfree@hotmail.com 

Title:   Avanti Bike Carrier      

Project Summary: 

My final year project was the development of a bike carrier 
for Avanti.  Avanti did not have a bike carrier on the market 
and were looking to enter the market with their own bike 
carrier.  The carrier was to be a tow ball based modular 
system.  Similar systems were already available on the 
market so this project was focussed more on design for 
manufacture than looking for a new innovative way to 
transport bicycles on a vehicle. The project included 
combining various attributes from existing bike carriers 
into a single system with a few innovative ideas considered 
along the way.  The end goal was to have a bike carrier 
that would be competitive in the market based not only 
on price but on function and features as well. The project 
included a lot of materials research and selection, as well 
as research into existing designs.  Sourcing of materials 
and various parts was also carried out. The prototype 
needed to be built and tested for safety and suitability for 
end use.  That was the best part.  The project has given an 
excellent opportunity to work with a commercial company 
and research, design and create a prototype that may one 
day be on your cars!

Name:  Jacques Fourie 
AKA:  Jacques  
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:  
Massey High School 
Contact:  jakkalsfourie@gmail.com 
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Title:  Hollow Wooden Surfboard              

Project Summary: 

Wood is highly respected as a natural composite material 
and is often called Natures Carbon Fibre. This original 
aerospace material has extremely high strength-to-weight 
characteristics, and can be seen as the ultimate renewable 
resource. The project is based around the idea that wood 
is a fantastic engineering material, but requires a high 
degree of design in order to use its strength optimally. 
Wood has a grain, which means that it has very different 
characteristics depending on its orientation - flexible one 
way, extremely stiff in another, or very high resistance to 
compression. By using the properties of the grain to our 
advantage, a hugely strong yet super-light structure can 
be achieved. 

Surfing is a sport intimately linked to the environment, 
yet common surfboards are made from extremely toxic 
petrochemical materials. The first surfboards were made 
from wood, but urethane foams replaced them due to 
the lighter weight boards that could be built. The project 
seeks to build a wooden surfboard of lighter weight than 
the common foam variety, with greater durability, and of 
course a greatly reduced environmental impact. To be 
worthwhile, however, the construction of the surfboards 
must be simple and rapid, so as to be financially viable in 
production. Furthermore, the manufacturing equipment 
is required to be low cost and not highly technical to 
operate. This will allow a business to be set up and run 
economically. Finally, the surfboards must be custom 
designed to the clients’ specification, not a  mass produced 
item. The project was very much a hands-on practical 
product development project that has huge commercial 
potential.

  

Name:  Christopher Sidwell 
AKA:  Kit          
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:  
Northcote College  
Contact:  kitsidwell@gmail.com 

Title:  Flexible Intelligent Training 
Equipment 

Project Summary: 

For my fourth year project I wanted to do something relevant 
to my lifestyle and also something that I would enjoy doing. 
Cars, motorbikes or something sports related was the area 
I looked in to. From this I was offered a chance to work 
on an Intelligent piece of training equipment that would 
enable the user to exercise a lot better. The equipment 
would be ideal for sport specific training, accident rehab 
or a personalised resistance training plans. What is it? It 
is a weight training machine that uses a motor to create 
resistance rather then heavy bulky weights. This will also 
result in noise reduction, a more compact machine and a 
larger weight range with much smaller increments so that 
you get the most out of your workout. In the future it can 
be hooked up to sense how much the muscle is working 
through sensors attached to the muscles and could be 
programmed to back the weight off if it is too much to 
prevent injury, or it could increase the weight to maximise 
workout. 

Name:  Maurice Tipene  
AKA: MAU  
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:  
Bay Of Islands College    
Contact:  mauricetipene@gmail.com 
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Title:  500ml Juice bottle development     

Project Summary: 

For my final year project I worked in cooperation with the 
Pack team at Frucor Beverages Ltd on a blow moulded 
PET bottle for one of their existing product lines which 
had been losing market share and sales volumes over 
the past 3 years. The new bottle design is a meticulous 
process having the blow moulders capabilities taken 
into consideration as well as those of the filling line. The 
bottle must also withstand top loading forces in stacking 
and hold its pleasant form with negative pressure loading 
induced while the filled liquid cools. The new bottle uses 
less material due to the structure of the bottle which 
was optimised using Finite Element Analysis. The trial 
cavity moulds were then developed and cut from high 
grade aluminium for the use on two blowing machines 
to determine the optimal preform design suitable. The 
project involved design, modelling and rapid prototyping 
the bottle. This project also included a sound financial 
and market analysis with sufficient market research 
conducted to determine the relevance of a large CAPEX 
for production moulds.

Name:  Shon Van Tiel 
AKA:  Dutchy  
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:
Sacred Heart College Auckland    
Contact:  cornelius130@hotmail.com 

Title:  Carton Collector 

Project Summary: 

For my final year project I am working on an innovative type 
of shelving accessory; known as the Carton Collector. This 
project is being done on my own accord, and its main goal 
is to most effectively utilise space within large factories. 
It does this by allowing the shelving to be spaced closer 
together; it also allows companies to most effectively 
utilise the vertical aspect of their factories. A key feature 
of this product is its ability to lift cartons, that are too heavy, 
or large for a single person to lift; and then manoeuvre 
them within the narrow aisle of shelving.  The product is 
designed to both place, and extract cartons from shelving, 
where it is best suited to a distribution type company. The 
device can be moved along a track, which runs parallel 
down the centre of the aisle; once in the desired position, 
the product will place or extract the specific carton. The 
prototype, which is being built, is a proof of concept; it 
displays all of the features of the finished product and 
allows the user to apply tests in various situations. Overall 
this project has been challenging, incorporating both 
mechanical and electrical components, but I believe it to 
be a rewarding and worthwhile experience. 

Name:  Jeremy Alai 
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:  
Kristin School  
Contact:  jeremyalai@gmail.com 
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Title:  Mini-Aquaponics System 

Project Summary: 

The aim of this project is to achieve the objectives that 
have been given by the company, Berrysmith Foundation 
as the sponsor, and to deliver a working prototype of 
a mini-aquaponic system. Aquaponic is the symbiotic 
cultivation of plants and aquatic animals in re-circulating 
the environment. This mini-aquaponic system unit is 
purposely designed for domestic uses, such as inside the 
house, apartment, classroom. The system also can be 
used for educational purposes. The purpose of this mini-
aquaponic system is to facilitate the growing of herbs, or 
plants indoors. This system also gives the user knowledge 
that it is possible to produce food, recycle nutrients and 
carbon with a combination of a man-made ecosystem 
and innovative technology leaving a minimal footprint 
on the planet. The system will have an elegant design 
which blends in with contemporary household decor, 
and supported with sensor lighting or mood lighting with 
LEDs (light emitting diodes).  The project also involves a 
feasibility study, including a financial anlysis and business 
plan for the system.

  

Name:  Hessa Wibowo  
AKA:  Hessa           
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:  
ACG Foundation studies  
Contact:  h3554@hotmail.com 

Title:  LiveFeed Cam       

Project Summary: 

My final year project for Clean Flow Ltd was to develop a 
system that will provide the operators of the HD Profiler 
system live CCTV footage. Clean Flow Ltd specialises in 
the development and manufacture of different profiling 
systems for pipe inspections using laser, sonar and 
camera technologies. The HD Profiler System is used for 
large diameter pipes. The primary aim of the project was 
to find an innovative and effective method to transfer the 
video footage from the float of the HD Profiler System 
back to the operators up to a kilometre away. The project 
involved researching various technologies that will 
allow transfer of the video footage in the environmental 
constraints, furthermore finding a suitable technology to 
the current components of the HD Profiler System and 
the sponsor’s needs. Using the research, a prototype is 
being developed and used to test out the various possible 
solutions found. The sponsor based project provided me 
with new challenges and insights into the development of 
new products within a business.

Name:  Eden Simhony 
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:  
Rangitoto College
Contact:  
edensimhony@hotmail.com 
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Title:  Mail Delivery Cart     

Project Summary: 

The aim of this project is to design an efficient means 
of delivering mail from Massey University’s Mail Room 
to the various departments situated on the Massey 
University Turitea campus, Palmerston North.  The design 
must utilise the current mail baskets (like supermarket 
shopping baskets) used to hold and transport the mail, but 
incorporate a new system to carry them. 

After research and collaboration with the sponsor, it was 
determined that the cart must:
– Be able to carry at least 5 baskets (they are able to be 

stacked on top of each other)
– Be able to go up and down gutters and small steps 

with ease
– Be able to navigate the Massey University buildings, 

negotiating obstacles such as lifts, narrow corridors 
and large smoke-stop doors

– Incorporate a brake system that will hold the cart in 
place once stopped

– Protect the mail from the environment (sun and rain)
– Plus a range of other requirements, including 

ergonomic, design and manufacturing considerations.

The final solution must meet and/or exceed all 
specifications and be able to be manufactured at the end 
of the year for Turitea Mail Room’s use - they are looking 
at using 3-5 carts in 2010.

Name:  Brendan Udy 
AKA:  Brendan  
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:
Rathkeale College  
Contact:
brendan_udy@hotmail.com 

Title:  Sonar Profiling System  

Project Summary: 

My final year project is run in association with Cleanflow 
Systems Ltd, a local business that specialises in the 
development of equipment for the quantitative analysis 
of pipes. The project is a continuation from one of last 
year’s projects, focusing on the design and development 
of a sonar inspection unit. Sonar is an effective way of 
accurately examining underwater areas, and ideal for 
the inspection of wastewater and stormwater pipes. A 
detailed profile of the inner walls of a pipe is important 
to determine any corrosion, debris or faults within the 
line. The sonar inspection process involves sending a 
float through a section of pipe, with a sonar unit attached 
beneath it. Current sonar inspection systems that are 
used make sweeping scans of the pipe, using a single 
transducer to generate and receive sound impulses.  
This project however, is developing a multiple array of 
transducers to obtain accurate placement within the pipe, 
and a more thorough inspection of the pipe inner walls.  
The project has involved a range of design, calibration, and 
testing processes; enabling me to learn a great deal about 
transducer fundamentals, hydrodynamics, electronics, 
and the development of a mechanical housing. 

Name:  Michael Langley 
AKA:  Langaz 
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:  
Macleans College  
Contact:  mikelangleynz@gmail.com  
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Title:  Automatic Chese Grater              

Project Summary: 

The aim of this project is to design a product for domestic 
households which makes the task of grating cheese more 
user-friendly.  The project is self initiated as I have grown 
tired of grating copious amounts of cheese at dinner time; 
even grating my finger on the odd occasion. The product 
is designed to reduce the amount of force necessary 
to successfully grate a variety of cheese brands and 
sizes, making the task more efficient and less tedious. 
Consumer surveys and focus groups were conducted 
to establish whether there was a demand for such a 
product; discovering there was. Concept generation 
and development then led to a final design, from which 
a working prototype was produced; the aesthetics of 
the product being further refined with more consumer 
input. The key deliverables for the project are a full-
scale working prototype, complete with marketing and 
manufacturing plans, feasibility analysis and a customer 
service booklet detailing its safe operation.  

Name:  Ashley Scott 
AKA:  Ash      
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:  
Rathkeale College  
Contact: 
ashley_scott1@hotmail.com 

Title:  Ergonomic Fruit Graders 
Work Station 

Project Summary: 

New Zealand exports a lot of fruit overseas and has a 
high reputation for good quality product. The high quality 
standards are kept through careful grading, so being an 
important part of the process the fruit graders must be 
comfortable and able to carry out their job to the best of 
their ability.

In conjunction with a grading table, a chair or seat is being 
designed that will allow workers to remain comfortable 
for an entire 8 hour shift. The seat has to be adjustable 
to accommodate workers of different heights and leg 
lengths.

There is a current product that has already been 
manufactured which adequately, and only adequately, 
accomplishes the task of keeping workers comfortable, 
so improvements through research have been sought. 
With an initial prototype to begin the design process, this 
project has a clear starting point with lots of scope for 
improvement; not just for work stations but for comfortable 
seating in general. 

Name:  Hamish Thornton 
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:  
Taradale Highschool   
Contact:  h.a.thornton@gmail.com 
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Title:  Project Quick Start 

Project Summary: 

There are many expensive timing systems used in the 
highly competitive sport of swimming. However, not 
many of these systems are targeted at providing effective 
training at the local club level. Project Quick Start is aimed 
at this market to help swimmers at club level improve their 
swimming race starts. For an effective swimming race 
start, the initial dive from the blocks is important. However, 
the initial dive alone does not indicate an effective start. 
The time taken for the swimmer to reach 15m is also a 
key indicator for the race start.  Project Quick Start is an 
integrated electronic timing system that measures the time 
taken for the swimmer to leave the starting blocks/wall, 
and calculates the overall time taken for the swimmer to 
reach 15m. These two variables provide a good indication 
of the swimmers start, and the results are displayed on a 
screen to provide feedback to the swimmer. In addition, 
the product can be used with multiple swimmers during 
a training session, to provide a level of competition 
between people who train together. By displaying a group 
of swimmers results, this product will instigate a level of 
local competition that will make the product fun and easy 
for the coach to use as a training tool.

Name:  Matthew Cushing 
AKA:  Cushing  
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education: 
Palmerston North Boys High School   
Contact:  m_cushing1@hotmail.com 

Title:  Powered Motivating Excercise 
Machine for Stroke Victims 

Project Summary: 

The aim of this project is to produce a product that enables 
stroke victims to regain their strength and mobility in a 
manner that is motivating and enjoyable. The product 
operates in a manner similar to that of a cross trainer, 
but the patient is seated in their wheelchair. They either 
exercise conventionally, or, if they lack the strength, the 
machine moves their limbs for them. This movement is vital 
to effective rehabilitation. If the patient has the strength 
to exercise, their efforts are continually recorded and are 
displayed, together with motivating images, on a screen in 
front of them. These motivating images consist of several 
‘digital walks’, where the users view images taken during 
walks in a variety of locations during their exercise. This 
allows the user to perform healthy, rewarding exercise. 
Many thanks to Jill Mowbray of Heaven Sent, who 
provided both the idea for the project and the funds to see 
it through to its completion. 

Name:  Ian Bayliss 
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:  
New Plymouth Boys High  
Contact:  
concord.dawn@gmail.com  
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Title:  Dizzy Disk 
Project Summary: 

ROKtopus is a small locally owned company who design 
and manufacture playground equipment. Over the past 
15 years many of the merry-go-rounds found in parks 
and play areas were removed by councils due to safety 
issues. Since then there has been a public demand for 
this “classical” type of play equipment. Local authorities 
have become increasingly aware of what JPM can offer 
in terms of replacement equipment. A project has been 
initiated to design a new merry-go-round which will comply 
with the safety standards and require no maintenance. 
This product is primarily marketed towards government 
and community organisations looking to purchase play 
ground equipment. The end user in most cases will be 
young children, however provisions will also be made to 
accommodate for parents and child caregivers. 

Project aim

To develop an aesthetically appealing merry-go-round. 
This will incorporate a novel/new design while being 
cost effective to the company. This new product must 
comply with all NZ safety standards while requiring 
little maintenance. Product Attributes/Requirements 
• Will incorporate an existing bearing and modified 
base. • Product must comply with the NZ 5828:2004 and 
AS 4685:2004 safety standards. • Will require very little 
maintenance. • Suitable for adults. • A novel/newly 
designed upper deck which offers end users greater 
satisfaction than traditional merry-go-rounds. • A speed 
limiting device will also be developed. 

Name:  Louis Booth  
AKA:  Boothy           
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:  
Palmerston North Boys High School 
Contact:  louisbooth06@gmail.com 

Title:  Baby Bathing Aid       

Project Summary: 

This project was sponsored by the company Hushamok, 
a manufacturer and designer of high end baby furniture, 
who was looking at expanding the company’s current 
product portfolio. The purpose of the project was to create 
a new product which fills a current market gap in the baby 
furniture market. The Hushamok baby bathing aid is a multi 
purpose unit for parents with children of ages 6 months 
to 2 years. The unit incorporates a changing table, seat 
for parents and storage compartments to ease the bathing 
process for parents. The product has multiple uses to 
eliminate clutter in confined living spaces. It follows 
Hushamoks current natural and eco friendly approach 
by using organic, recyclable materials and also provides 
maximum safety for the baby and the parents. Since the 
product is designed for modern day families, it has a good 
aesthetic design which adapts to contemporary living 
styles while keeping it attractive for babies and toddlers. 
The development of this product involved extensive 
market and consumer research, concept generation, 
prototyping and testing. The  final  key outcomes for 
this project included a final working prototype, overall 
feasibility analysis and manufacturing and marketing 
plans for Hushamok.  

Name:  Mariam El Beshlawi 
AKA:  Mariam  
Prog/Maj:  BE (Hons)
(Product Development)  
Previous Education:  
Palmerston North Girls High School   
Contact:  mariam_e_b@hotmail.com  
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Software Engineering (BE)

Software Engineering is the discipline of designing, creating, and maintaining software by 
applying technologies and practices from computer science, project management, engineering, 
application domains and other fields.

Graduates are employed as project managers, business analysts, and software architects.  
There is a strong demand for software engineers here in New Zealand and abroad.

Dr Jens Dietrich 
Major Leader 
Palmerston North Campus
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Title:  GUMView

Project Summary: 

The GUMView project is being developed for New 
Zealand’s Metrology Institute Measurement Standards 
Laboratory (MSL). The aim of the project is to develop a tool 
that will aid in the design of calibration and measurement 
procedures. The domain of writing up calibration and 
measurement design procedures has not been a very 
structured or disciplined area. The software then aims to 
provide the opportunity to improve current practices in the 
calibration and measurement domain by ensuring a more 
systematic approach. The intended users are scientists 
and engineers involved in calibration and measurement 
design. The project will be developed using Python and 
wxPython. The heart of the project lies in creating an 
intuitive graphical user interface that will aid the user in 
developing diagrams such as mind maps, cause and effect 
diagrams and tree diagrams. The software will provide the 
ability to associate tags, procedures and equations with 
the factors brainstormed, the ability to create relationships 
between factors, and the ability to resolve duplicate 
and common effects  functionality that is specific to the 
measurement and calibration domain and thus not readily 
available through generic mind mapping software.

Name:  Parul Sharma  
Prog/Maj:  BE (Hons)
(Software Engineering)  
Previous Education:
Hawera High School 
Contact:  parul2999@yahoo.co.nz

Title:  Machine Learning Based Solution for 
a Network Clustering Problem  

Project Summary: 

“Machine Learning is the study of computer algorithms 
that improve automatically through experience“  Machine 
Learning, Tom Mitchell, McGraw Hill, 1997

This project involves the use of different machine learning 
algorithms to solve a specific problem. The first algorithm 
used is the standard Genetic Algorithm (GA). Another 
algorithm that is used is the Population Based Incremental 
Learning (PBIL) algorithm which is a type of a genetic 
algorithm except it abstracts away the genetics and 
uses a more statistical based approach. The third is the 
k-means algorithm which is a standard method in machine 
learning. The three algorithms will solve the same given 
problem. This will help to compare the three algorithms 
and determine which of them is the more appropriate for 
this particular problem. The problem that is to be solved is 
a graph networking problem. So given a number of Q in a 
two dimensional space, the algorithm tries to position N 
centralised points (N is given by the user)  so that the total 
distance from these N points to all other Q points in the 2D 
space is minimised (or gives the minimum if manages to 
achieve that).  The figure shown gives an example for an 
ideal solution where N is 9 and Q is 50. 

Name:  Amir Bashir
Prog/Maj:  BE (Hons)
(Software Engineering)  
Previous Education:  
Northcote College 
Contact: 
batigoal_4orever@hotmail.com 
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Title:  Colour Identifier for the Visually 
Impaired  in SMART Environment 

Project Summary: 

This project is in the field of machine vision and the 
objective is in developing a system that identifies the 
colour of a scene or an object. The colour of the object that 
has been identified is then spoken out. This can be done 
through a small handheld device. The hope is to assist 
visually impaired people be completely independent in the 
near future by living in a SMART environment. This project 
will then act as a prototype and a template allowing for 
further development that may be capable of recognising 
many more features in a scene. This may seem trivial 
and straightforward, but this system will be used in many 
different lighting conditions. Therefore ambient lighting 
conditions will most definitely change the real colour of the 
object as well as many other factors that will contaminate 
the result. The presence of these different conditions and 
problems is what makes this project very challenging and 
interesting.

Name:  Ahmed Abdullahi   
AKA:  Ahmed
Prog/Maj:  BE (Hons)
(Telecomm and Netwk Eng)  
Previous Education:
Lynfield College  
Contact: 
ahmedabdullahi2009@gmail.com

Title:  Field Selection Software for 
Greyhound Racing   

Project Summary: 

I have been developing a software package called 
FieldSelect  for the Manawatu Greyhound Racing Club as my 
Honours project.  FieldSelect automates the complicated 
process of selecting fields for greyhound races. Before 
a greyhound race is held, trainers must nominate their 
dogs to be in a race. Only 10 dogs are selected for each 
race, and only 8 of those will actually race on the day (the 
remaining 2 are reserves), but for each race the club may 
have 50 or 100 nominations from all the trainers. Selecting 
which of these dogs can race involves choosing the dogs 
that has had the best performance in the past so that the 
race will be between the fastest, best quality dogs. The 
selection process involves carefully checking the past 
performance of each dog and comparing them. To ensure 
the process is fair and accurate, it must be performed 
carefully to avoid errors. Without FieldSelect, the club had 
to manually perform this selection process with pen and 
paper, taking the club officials several hours every week. 
Frequently, errors were made and the entire process had 
to be repeated. The FieldSelect software fully automates 
this selection process and allows the club to perform 
selection very accurately and in a fraction of the time it 
used to take, adding real value to the club by reducing its 
operating costs and increasing productivity. FieldSelect 
was developed as a Windows Forms application in the 
C# language, using the Microsoft Visual Studio 2008 
development environment.  

Name:  Dale Halliwell 
Prog/Maj:  BE (Hons)
(Software Engineering)  
Previous Education:  
Wellington High School  
Contact: d
ale.halliwell@hotmail.com 
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Title:  Wireless Intelligent Bed 
Sensor System   

Project Summary: 

Wireless communication through the use of low cost, 
low power, multi functional sensors has received an 
increasing amount of attention over the past few years. 
These wireless sensors have played a vital role in the 
development of the digital home. They are being used in 
various applications which demand continuous monitoring 
with reliability and without any interruptions. The wireless 
sensors are able to sense, process data and communicate 
over and RF (Radio Frequency) channel. For my project I 
am developing an intelligent wireless bed sensor system. 
This system will be used to monitor the sleeping pattern of 
a human subject. In this system I am using four flexi force 
sensors which will be placed under each of the legs of 
the bed. These sensors are connected to a microcontroller 
through a driving circuit. The microcontroller is used to 
convert analogue values into digital and to process and 
compare them. The information is sent wirelessly to the 
receiver which is a Central Controller Unit through RF 
signals. The user processes this information by connecting 
a personal computer to the CPU. This bed sensing system 
will be a highly important device as it will also be used to 
monitor the elderly and disabled and can in turn prove to 
be life saving.  

Name:  Usman Awan
AKA:  Usman
Prog/Maj:  BE (Hons)
(Telecomm and Netwk Eng)  
Previous Education:  
Oriental Science College,  
Muzaffarabad (Pakistan) 
Contact:  u.awan@hotmail.com 


