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* June 2015 - Graeme Wake - Massey, Auckland

* Ju|9 2016 - Mark McG & Graeme Wake - Victoria Uni We”ington

* June 2017 - Luke Fullard & Ric
* June 2018 - ngck Chung & Ji

hard Brown - Masseg) Palmerston Nth

ing Cao - Auckland Uni of Tec]”mologg

+ June 2019 ~ Richard Clarke & Andreas KcmPa~Liehr - Uni of Auckland
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Stuclg Groups

Real Problems
Academics workiﬂg with industrg
[ nsPiring mathematics

Effective mathematics - clear
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* Ensuring Continuity into the future

» Umbrella organisation? ANZIAM, NZMS
* currentlg ANZIAM - NZ branch
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Fast Heavy Fruit
* MISG 2005 in Massey Uni, Auckland (Graeme Wake)
. Compac sort - Packing house - SHIONIS, Fruit/ second
* conveyor belt - load cells
* want Igm accuracy
*» still bouncing

* notan arcade game (Angrg Birds) but has similarities
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Fruit wel ght data
_ZOOg slow

raw 5ignal

= “HOW-pass filter, built-in

accuracy s OK
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low~Pass ﬁlter) built-in
accuracy 1S poor

oscillations
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Compac askecl for a mathematical moclel

to save on experiments

Power spectra show a

the low ?requencg IS

ow and high Frec]uencg

ower for heavier fruit

it begins to sneak Pas’t the flter
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high grequencg 's due to rocldng

Phase diHference sometimes aPParent indata |

|ow~Pass ﬁlter IS an Issue:

Iowermg the cutof f slows the filtered sgnal

cloes Nnot stab |lse N time

aclaptive filter?
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Outcomes for fast heavg Fruit

. rePort written for Coml:)ac

* thég are reclesigning the carriers: one fruit on multiple kegs with

one weigh Point; longer residence times

< Compac came back in 2016 to MINZ at Victoria Uni of We”ington

* 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 o{:ﬂoacling from shil:)s

» moisture increases the wcight

* payment IS per |<g clrg bauxi‘ce; need to know the moisture %

* microwaves Passing through the oﬁqoacling bauxite Provicle 2

measurement CVCTH SéCOﬂCl
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Accuracg Issues

. sometimes Rusal’s lab results Alsagreecl thh microwave results 1

we used Polarisation theory and Maxwell’s cquations

we checked the calibration of the microwave setu[:)

{;or moisture <12% we Founcl reasonable matches to |ab results

1: with our calibrations
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Wet bauxite

o after the ESGI, a very wet slﬂil:)ment came in

* microwave results differed from lab measurements bﬂ
>4%
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I.abh and analyser values for Tai Prize and Oceanus

+ TP scaled fitted slopes
® TP scaled average slopes
O TP fitted slopes

+ Oc scaled fitted slopes
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Qutcomes

Rusal are not buying more microwave analgsers

we alerted Rusal to signal to noise issues tor very

wet case
paper submitted to MICS 2019

Percolation theorg for wet bauxite?
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There and Back Again
Stuclg Groups

An Unexpected Journeg

B

s John & Hlarg Ockendon to Australia, NZ, 1984

. Stuclg Groups Proli?erating

~ inthe Pacific, in Eiurol:)e, all around the world

- Cooking crispg cereals in 1996 in Melboume, to Norway last

year, & to here in Valencia with mangjoumegs between
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