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Math in Industry Study Groups
MISG - Graeme Hocking’s talk - every year since 1984 in 
Australia

mostly in Australia

in NZ: 2004-2006

Prof Graeme Wake, Massey University, Auckland

MINZ - Maths in Industry New Zealand - started 2015

Seumas McCroskery 
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Ensuring continuity into the future

Umbrella organisation? ANZIAM, NZMS

currently ANZIAM - NZ branch

Support? 

KiwiNet are wonderful…

$ required are small
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Fruit weight data

raw signal

accuracy is poor
low-pass filter, built-in

similarly for heavy fruit - slower 
oscillations

200g fast



power spectra show a low and high frequency 
the low frequency is lower for heavier fruit 

it begins to sneak past the filter

Compac asked for a mathematical model 
to save on experiments





high frequency is due to rocking 
phase difference sometimes apparent in data

low-pass filter is an issue: 
lowering the cutoff f slows the filtered signal 

does not stabilise in time

adaptive filter?



Outcomes for fast heavy fruit

report written for Compac 

they are redesigning the carriers: one fruit on multiple keys with 
one weigh point; longer residence times 

Compac came back in 2016 to MINZ at Victoria Uni of Wellington  

Masters thesis on Kalman filter 
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Microwaves measure moisture
Rusal Aughinish: ESGI 2017 at MACSI, Uni of Limerick, Ireland

bauxite on conveyor belts offloading from ships

moisture increases the weight

payment is per kg dry bauxite; need to know the moisture %

microwaves passing through the offloading bauxite provide a 
measurement every second
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sometimes Rusal’s lab results disagreed with microwave results

we used polarisation theory and Maxwell’s equations

for moisture <12% we found reasonable matches to lab results 
with our calibrations

we checked the calibration of the microwave setup

Figure 35: Lab moisture values for Maia plotted against moisture values calculated using

phase slopes at the same times from analyser data. The data are shown using symbols,

red circles for the lab values used to calibrate the data, and black squares for the other

lab values not used in calibration. The solid line is where agreement between lab and

analyser moisture values is perfect. The dashed lines show the ±1% accuracy regions.

Figure 36: Moisture values predicted using calibrated phase slopes from analyser data

for Maia (red dots). Lab moisture values used to calibrate are shown as blue circles, and

other lab values used to check the accuracy of the calibration are shown as black squares.

36

Accuracy Issues
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Outcomes
Rusal are not buying more microwave analysers 

we alerted Rusal to signal to noise issues for very 
wet case 

paper submitted to MICS 2019 

percolation theory for wet bauxite?
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John & Hilary Ockendon to Australia, NZ, 1984

Study Groups proliferating

 in the Pacific, in Europe, all around the world

cooking crispy cereals in 1996 in Melbourne, to Norway last 
year, & to here in Valencia with many journeys between

There and Back Again 
Study Groups 
An Unexpected Journey
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