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Note to new readers: Project sponsorship is a great way to participate in education, complete projects you wouldn’t normally have time for, and get in-depth
research or consultancy for your organisation. Students are available at many levels of study, in teams or as individuals and include all disciplines of Engineering
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Student projects: Chemical and Process Engineering

Pink 1s the new Blue-Green
Ashley Guiteridge, Carlo Carere

UC®

LIRS ITY O
AN R LY

e ek B g
VAT K CEF TEY oFT

Introducton

e 2 bilen i kbl Ea
vk riliad i Alafvabed g
ITeiireze r R, WAl This ki
A5 of deaite in chikiven undksr 5 [1].

mmmu-mp.m HZ

el L T

Mgﬁuﬂ-ﬁ':ﬂw

Gusis lo --

wumum
ARG A2k, W, s sl

Rehinedacidi wiveh Benebl b e Bisilh,

gy i

%ﬂnpﬁl- elvilaig

bl cusllarin Gk

I iy cxbaPaiel 15 I o0k de
LR oy Brikalios B ol
Bari rma] Eremas oty bk 12 Gafaria
g T i b Sioiad b Sicgiaried 1o
i ISl
H A bl

i bl of

Production of
Coproporphyrn |l
i iy &l i with B ovasrmien of
e
eime EC 1351 Wikint ceypun, W
b b (ol poosient ared iosbisad

Il e giisa ki il B
s iaied i i ot e s,

L a0
_l,.-"' I:|'r\-:,1'|'|-l| r 'ﬂ"‘n'l:.l M

\H\-

Losrsrnmpiirnsasn

1 Ok
f R

Pyavan e Avard o 13

Palft=zl Wi lr
:l':.'l::\i.'f_l"l a° d'll:-'l:-:i"p‘ll:,.-'

A (1

Aim
Tees v Bigearks i prcsciuztion of @ o 0/ -ponphiyin Bos compousd n Galle sp. RTICET 1 ender cogen-
plestimiitoophis cossiion.
Method
Cailura of Qakshahe &p. RTEIT, 1 b (edeis in balfled Baaks with ¥4 moesks al BH 25 1 & dbakisg
Iscubaner @l 45°C supplisd el i 5 weairn wiite LED ks wiar b OOy i i
it i OOl hﬂﬂﬂhﬂﬂﬂﬂiw ﬂmm,hﬁu ’::L

b RS LSS v N LB W EERsnisg

[Tty u|||-|--|-ru
uym_.n-uuwuwum.,.mm._

Resulis and Interpretations
e e T
ripn sl o 1wl S 2 bl b -
hﬂﬂhﬂuﬂgr&lpﬂu g e

A 2eninsin coynpen sifising by !::

[EE o -T-mﬂﬂu 140 '“:
hirais [Figirs T Thire s & ba it
it ik e P By e il e

COTEIRENE I Eyen Blrippisg "_;:

Forss S

, ksl pawakic
T ] s Mg 1T Pt i b e e e

i il el

:—wﬂ;ﬁ;ﬂﬁw:ﬁﬂiﬂﬂ
p-u.uqlm-up' mnma"l-
0 Fenarad el cepgues wtepheg s @

sprobeant ot o B growth b ol
Galbeita g, RTRAT_1 fod the s in
wiEh Copeopopt i 10 I e bl

(bl il = 0L

Py
=
B

=B

Trm bmam

T
a L

Loz pianc i

vy proasi dnd sl prowth ool ek,

Conclusions and Implhcations

petre i Tin 0 R b se g i imlesed (il
GakGaria dapp., aied Tl Bk bsven amribines 121 iactieabion of & ooges-

SNTES I8 T dayTilweli: palbendy. Thes cuinn] dapadiienl
firaineg Gaktena
wwizh il EHWH*
PRl phrgin BL,

i b il izl coprpeonpd i | ppeees i T Sedia iy alies fod
Mﬂ“ﬂiuwhﬁhmlﬂﬂﬁm#ﬂ
adibams e inikalioss of wogen s, wivch cin b Sy dnd onty ssie
b Sety i SR el e, In edcilion, s combabi the Breialen in tha sl

Ml iy D= b sdape i 15 e orgin Bribaiores Tasim hrwead rowis.
Lttt e
= . _m.r—ll—q-u—l-u—ueqwuﬁu-l- -
T T e e e A S S
R FPPa—— EEEEET



Student projects: Chemical and Process Engineering
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Student projects: Chemical and Process Engineering

Chemical Hydrogen Storage U w
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Study of phosphetane borane as a potential hydrogen storage system CAMNTERELRY
Flake Wadie bt
Supereisor: ASProfessor Sarmk Masiers

Purpose

{A=sn b vl el jrecisanl il 12 rai planerl. Oifes iy 12 Pl Thie imga! of hiasan e thily on the chmets i 2 B8 ol 1
il P[] offers & chmn alemalve, combiting b preiucs wils Howead diomge of ptnoges caboand eesydly waibics &
e, wilh el options Inies 15 prediireed of Crpogenks nke Chiamical syl oockl B s 15 G100 asd raliss Inteogin i
Tkl Wil @ Coif il ied ) Rigipaiman b Tor oded Sleasigal ipthagan fiofaga ibe

v Ghiadl woluimairs @i grondmain: capacilyof H,

v Clinrdl aiSics asd regasaralion of H,

= Gt areagy red s fadll M b ebansed with b anengy Boan g oher o din beokasTh
bi Iheh pecect phongieitiie bothse (PPE) & Bty doqkned o i poiab clasicnl il ilin Cyle i @aiin it el
b Bhvwm i shaw oo Ipdrogen relsse wiken sl calahsed by BH, dwiebes aepienng e replacament of N by P providi vilealsi
ool g aid e difrediogataies protaii fof Ileiosyehe &omg i [T)

Computational Methods

Compikil i capali of divurataly pRadeing Molstiled aWecins vl Dabaiid. Projies sech & Oeuen 16 ohe hed 15 S e
opimal srecing of @ mokacube, The peogram seachis bl e minkmom ol o & okt asengy suiicn wis reseiiess skiai batwaeen
S ako being Deatalb Vi propertis of Blsphelan botane, sech b e mokscile® srsium, vilaienel eguedzieg, Waisilen § B
(TR, didcaton of Wi PUB beied, i T s By wiin vk igaied wing M HF, WP and 08-26 Mot (15 delenmise ekl
armaegny) wilh B B-500, B-3110° asd 6-31190° bak st (b detnming alacion beaks)

Results
1 J ClETE P
P - N4 S 2
< - -3 - N
.y’ Tate £ Sy
'h- I ' o= L4 I
i
) [STE—— P } o 2P i
¥ iy W -i".ij j -l-_j'
o — J"\J : o —a at $
& 24 :
¥ f o o .;‘ ?'*
Copiviscinuir ol P i-caiymsd FFE T ——

Tiwts exsborrranss of phosphatss b wass alsd o8 T pokslinl afergy sufece The delradmgemilion proflks i bk wais apbned
it Troneii Slaf el ok wiss cormpdeln, dnd §sds Busd Te delrerogusaties fncies whas e BH, el e oo
el Pesrieiiabls asidion kS, isdeaing delyingasalins woukl peed, whi e oreslsTad ecis S sel

Thi ictins ooondile Shows o bearferiess reechon whch Dol

waah Bgugh, with assigh enengy, dalydeegenalon okl oo i
weoile] oy i Bach o i reibanl i ki,

This shows that phosphatans borars would not be o sultable
candidabe for chamical hydrogen storage.

[rE—

What Next? P s sl i e PPV 2 i 3 by g,

Theie Sl e Fof plicipleikise barani B W Bk 0E B ek oo Wi Tl 2 i T o] of saluraten of Ba fing.

Folizsaing This phocgintasn alend dboukl o aophed, IS i moicok S oo slom of e BH, Lewk ekl & seplicsd with aleminim which &
Baize bzt on e peredis bk Propaiiee b st ol reerien Basie, and debyiegenalion palara companed b e
Sl b

Acknowledgemenits and References
| imh i wnke ry mErvEEE AT ra i Sare s Riwiereoaned Pl M ohared Fian
Bl P B ML Uiy of e 'y PN PP OT

B o, My B, Tl el i Db s 20T 2 1B
B Wk L P, i W B, R s P Skl ST WL




Student projects: Chemical and Process Engineering

Endometriosis Invasiveness Modelling
Not just a ‘benign’ disease

Tmugen Cumninghom supersmed by Dr. Bochoel food
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From Beer to Beef UCH
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IMPRINT Shable

CARBON EMISSIONS CALCULATOR fwsbroadband

WHY COUNT CARBONT OBJECTIVES

§ More people are working remaotety and an
understanding of emvirenmental impact is nesded, 1. Design & el Do calculate the
§ Organisations are striving bo adopt sustainable emissions created by indhiduals when
working emironmenis. working from ome and working in the
n A metved 1o compare the personal carbon affice.
footprints of working remotely to working in office 2.Create & user friendly web application to
would be useful in validating sustainable working artualise the model
decisions,

mopeL  [otal emissions = USABILITY SURVEY

e
i + Ei 21
Travelingtowork  Virtual meetings ing Participants

Commuting & the Intemet connectian
largest emissions typ=, mesting lengths,

g
comtriutar ta and camera use are :
working from the factars of the emissions f 8 -7!10
ofFics. created during online i L3
Mmestings. Intuitiveness

score
WEEBE APPLICATION

The reguired input parameters are: E=~_ 1145
» The number af days working from
home and from the office E
e e L Average completion
moxdes time
» Online mestings: Resudt= are displayed to the ussr
o Dhraticn in approximate kilograms of
o Us= of camera carbon dicaide crested in 2 year 445

& Internst connection type and the number of fully developed
® Frequency of heating in winter and  trees required to offset the e
what heating technology s used.  presnhouse gases. Standard deviation

&

T ; = d BB e e (T = 5 . -
L ComputerScience & Student Industry supervisor  Academic supervisor
: Suflweare Engioverin?  Ronan Avery  Melissa Keys Andreas Willig
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AUTOMATED 3D SCENE RECONSTRUCTION

FROM 360-DEGREE VIDEDS
Hanry Barrett

F b
BACKGROUND OBJECTIVES
FACILITTuwi®,  digital hwin platform developed by faca, alps awners and - Bahadsts 330 model o
gt e ol Ctuirivag e wiblitios Fasities 15 Ui dlait :
s e 1 s Bt it sheas Eha somts Erroeat 36 3ED photos or videos
wirtual tors. The ereation il 360 [urs is mited becpuss thevirua Burs » Produce 8 30 "doll Fouss
are Pal in that Ehry usa Z=simen conal 360 Gegies pratos viger®
hiwural Radianea Pislds (NaiF) slies for B craation of camglas 50 medals fram * Place locations of the
raglar phalos uehtg fieural iebwoiks. photos into the 30 wcene
by r

This biahinakegsy oiffars 3n sduan Lige suer raditional phategrammetny taals,
wihich often requing expanshkae LIDAR equipment, Bime, o aeperisnce o
CAPELINg A Boiie.

(F I NVIDIA,. :ﬂm)

4 N h
PROCESS RESULTS

gl e | AEFHafrE | bt WiEecdEn | HENT
[FyEp— wbawa P . o
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r Digial signalures allcw us o verly thal e Rformaiion T man ot ectrew ol Hhis project wees o usa an
has nof bean tampered with. alternative tree siruchem in MES and XMES
. —— i — thal an |oT sensor devica would uss in:
hecauss o guanhsm computers. ® Craah @ e e ey day

» send 24 signed mesages {one ey hour)
» Impisicrs will ba abia o disooser e prvale keys used

1o sign data and Sen send helr oen signahees.
» Two schuions for post-quanhem signature aeation am:
a ffhe Morida Signalure Schame (MES)
a and tha eXlanded Merids Signatura Schema (AMS5])

This alermalim Tea Suchng known 25
“IErnary® ITSThaEs avery nodo: In tha oo Raving
thres children.

N

This resduees e number of uniesed leaves: Tor

» Thase use birary tree leawes 10 combing keys from a the k0T dessio 25 a binary troa would need o
ORE-ESe QUANDIT SROre Sgnatre schama. have 2*5-32 lnaves, whanas tha temany only

® This alkows mulbipss skgnalsres % be meated and i
verficd from ona public key.

» Bocausa of tha tree loaves, aach ea can only signa [l é
limited ember of Messages. Nyet nampatar S
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Automating, Monitoring and
Logging in a Docker Swarm

1. Background

Thw University of Canterbury Computer Sclance Education
Rissarch (UCCSER) team bs responsible Tor devaloping tocks and
softwars 1o halp further computer schemcs and softwars
ereginaaning studhs at schook across the gloke. One of tha ways
WMOCSER encouragis this |s by proiding a rangs of wabsites that
both teachars and thalr studants can use to furthar thalr laaming
n comgatar sdanca 1opkcs both In and cut of class,

i =]
el code WOF
T ol [ B S Tl ]}

[ eld Eaice

(I {
2. Problem

The sim of s projeol was 10 SUPPert thi duvalopmant of
the Unlvarsity of Canterbury Computer Sclance Education
Fassarch webshes by providing an automated depheysmient
plpaling with monhong and kg managemrent on & Docker
ST, Automation wias & key improvemnent 1o be mads, as
prastously asdh update had 1o be deployed marually, By
automaing tha daployments of bools and softwars on e
UCTSER swarm tha tha team wens wanting b improve thi
afficiancy of their Sepluyments and redute Sewnlma.

Thars was alss a meed o Improve the monltoring and
Ingging processes balng used. This would allow for th team
10 kpep track oft

1 Logs in a centralised system

UN G
2 Wiehsite downtime
T Q & g Alerts. iffwen they ooour
Push GitHub Generate ﬂ
Changes clen Docker Images & Stack
I..I;;atar ﬂ
Automaths Elastic Stack
. . Deployment “
3. Solution T
Automation: Swarm Stack Updater o i 4. Future Work

Auommation was Implemaented by Fsaslganing ourment ook for
Docker and craating an autcmated T that could be run
pariodically on the searmn b search for and ety whathar ey
daployed sofvwars stacks wend oul of dabe. This was Bl from
thia grours up with tha idea that i could ba deployad on any

swmimn and used b0 potirilaly updats any steck that s deployed
shiana,

Logging and Monitoring: Elastic Stack

& custom logging and monitodng stack was deployed 1o allow
thia beaim b0 view and organtse thalr ksgs and common mierics as
will a5 be alerted whin any emors or BSues oour, This was
doren by using Elastlc Stack. This stack comprised of & rangs of
tooks that are deploped togethr to create a Tully Tuncilonal
monkoring and logging stack as well a5 & range of obher
S LS.

Whila tha objectives for this projsct hava besn raached thare
are stll o future goals that can belp 1o Sevelop project.
Orvie of thasa goals |5 the Improvemant of the Swarm Stack
Updater to usa GOLang which s tha naths language that
Docker b bulkk In, By changing to this larguage the bool can
b devalopsd Do work nathesly with Docker and ba mons

& O b
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SICLOPS iz, = @as

Problem and Proposed Solution
-mwpm—.rﬂ:wm-mmmm
harsy 1o aitabliib

A pigaling could ba wad 1o setomate debssst crestion; by Remtiely retrining an
Ralaies sgmantatan medal o e ekl predisian, wi csuld srite s esl i
minimise the tme: snd humsn intemction needed 5 ganesata e dalasals.
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Training usirg Beth tha
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Il provided
batbar rasults Tar
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» Grayetaling atd changing tha
imaga's translaton snd saturaticn

i u inakan o M.Hi'lﬂ'li-hhhtﬂ

Training Results

Tl-ﬂ: Rasults
10d training mages of * instances ware detected in 879 of tast Images
carts froem COC0 S5% of the nstences In thase images ware found
datasat M. 74% of dutected irotarces had sulisbls
100 tast | of cats Sugmantetions suoplad
from COCO datasat Thi object detection model had 92,23% seeumey '&
Fipaling rumfor & “E
itsrations
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Scoit Base

seal monitoring

How to count 332 seals in two seconds

using neural networks _
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UNDERWATER BLUE LIGHT

(BIFI) COMMS FOR
UNDERWATER DRONES

Background

= fuknnomous Undersaber Drones are in
development at the University of Canterbuny as
part of the MBEE 5FTI Precizion Farming

Technalogy for Aquaculture project.

= & communicetion profocol i being developed
1o allow the drones to send video data back o
an operatar on the surface.

= An existing protocol (BiFl uses blue LEDs to
transmitireceive daka undensater,

Objectives
= kzke the delivery of the video data mare robust
by estending the edsting BiFi probocol Eo
implement medium acces=s control and link
layer probocols to mspport stendard  eror
discovery and repair.
m Test the protocol 2t & range of distance and

kwels of interfeence to determine its
performance in regards to packet loss and

throughput

Solution

» The proposed solution uses a combination of
the Selective Repeat ARQ protoco] and ALDHA
protoced ta imcrease robustness to emors.

= Selective Repeat AR[) introduces
retransmissions for packets that were demaged
ar lost in transmission increasing reliability as
darta is bems likehy b be truly bost.

# The ALOHA protocol imbroduces a short andom
backpff after Failed transmissions which
decreases the dances of a subsequent
transmssion atso failing.

Results

m The protocol was tested above water as the
equipment is not waterproof. Paper flters were
w=ed in place of water to simulate turbidity Gthe
scattering of light inwaberi,

* Tests were performed with 1, 2, and 3 paper
filters to simulate various levels of turbidity,
with mare filters representing murkier water,

» The below graphes show the performance of the

protocol in terms of sversge throughpist thow
much data i delivered per secondl and packet
lo=s rete Ipackets lpst even after a number of

retransmizsians)
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Recording Design Decision in Slack

Lnshnary fove 117 Fetbicn Liilacn

Problem Solution

In ogle saftwore developmant,
ko Aallen
wcurriE e

oll.

=ry 7 Lk e

UL Nare e ko

el o eesinre
declslzn!

Evaluation
The of the
design Mo Lhe assr slucdy s o
It i warrewhes T ricd « Hevweewwr, ik s
manuiolLy dasign
The presence of the Sback USErs Co =5ign
Lk 7 acineg o L, hey pegeslede su Ml Al

vartzet ord deteils,
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AUTOMATED 360° PHOTO

Tours witH VSLAM JOSEPH KELLY

Suparvizors: Dr. Fabian Gisen (UC C53EY, Sam Houghiton, Staphen Witherdran, Hoath Simane {Beca, Industry Partrar)

ProBLEN OBJECTIVES
RO, [ o polonen sssalonpid ki B, ol Il tow polntivy 0 Mo iom ol 2007
n-m;m mmu;ur .:‘.:".'.‘ ' Pt v v oy Lofeg WSLAM

oty e 1 ol o nchalaena i I S R S e—
! it b 35T ok w oY

o ot posaf 1l b e contesilisalion ol asssbtusiog 2il-de-
oty g it A ' bl vt (R
et i ally anber el leaians o el vy v of 2 oy,

e 0 2 100 T~ A Sl vl el

EC ~ G £ =
e

Pl by Wt ke T L]
oy -

il i &

[ —]

[_]’CE Compuber Seienes &
rami k. Software Engineering

33



Student projects: Computer Science & Software Engineering

GAMIFIED SCRUM RETROSPECTIVES

BACKGROUND OBJECTIVES

Gamification in education aims to enhance studant dentiTy suitable game elements that foster
performance by wtilizing game machanics and motivation and engagemsant in & collaborativa
elements in learming ectivitias. EMWiranment.

Scrum retrospactivas are used im software projects Diesign and implemsant & scrum retrospactive Eame
o reflact on work compdeted and maks uzing the previously identified gama elemsants.
mprovemsants for futura waork
Ewaluate the game in an educational contaxt by
This study aims to assess the viability of a triglling with undergraduats software anginesring
collsborative gemified retrospective tool in students
software developmant education

APPLICATION

: . = —]
- -]
Individuals earn points for Individuals points are
submitting answers to combined to ghve a team

qQueastions. score to compete with other

Team members collaborabe to e
cateponze thesr answers.

RESULTS CONCLUSION

Scores, awards, avatars, leaderboands Gamification can provida a more
and progress bars are the most commaon engaging and motveting emvironment
eame alements usad in gamification. than traditional learming.

Taams, collactive scaring and intar-taam Promating collabaration is most
competition stand out &s kay elameants effectively achieved through elaments
that promote collaboration. such as team play, collective scoring and

Compuler Science & Student Supervisor
Software Enginesring seth Kingsbury Miguel Morales
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DTHM for kaiako

Event Reglstruhnns Management
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Query Competition (QC)

Gamification in Educational and Industrial Contests:

P Learn
Background Objectives
« € is a newly developed SQL learning platform for studenits to -ldlnﬂfycnmnmnlru.s-:l
compete in Durnaments answering SQL queries. elements in CS5E educat
- Gamification is the application of game-based elements in 'i.-ﬂl'ﬂﬂﬁﬂ'tﬂ include identified gamae-
pizesic - Understand the hased
» Gamification has become popaular in all areas of education. i mtmiopiriera i mm*m_';n,ng
: There is a lack of empirical evidence hindering its acceptance S0 in three
as an effective learnirg and teaching strategy. (Mormal, Camified, and Comipetitive].
S = s , Method ﬁﬂ
i 7 i
= — I I
2- B- : S %1
Retrieved  Filtering Candidate | g | Fre-Test
Papers Fapsrs ] : 1 ‘L— —Jr
[ : [
Most Commionly Used il ! " “__F : Tmrn*mam -
L s 7 ! bt <1 || [Gamified][Competitive] [Normal ]:1’5'
£ R = R
nadges T % i i I—'-" 330
5 a Frimary ! I |—=ﬁ !; Post-Test
i L Papers | m | ]
Lsadarboants Crallangas ! _ ! e
1 1
systematic Literature Review = Development ' Empirical Study

Results
User Experience [UX)

Extrirsic

Participan e wisr: more
I I risdtivated by extena
goals and rewands

2 L omd - .
entiment Analyss of R T T

5
participants Teadback

Intrinsic
Students were mothated
I I primarily by the Inherent
[ | [ | II satisfactlon of usIng QC.

Al Sl vy =y

[ S — e B

Conclusion
The use of QC resulted in a highly positive UX and an improvement in student motivation.
- The most comrmorly used gamification elements in - The study Bolated thres different ermdronments

CS5E education were identifed. gllowing an indiddual comparison bebwesn game
- (3 was validated using 131 participants from the starnanis.
Universided Madionel Aumdnome de Médon, - Mo significant differences in perforrmance were
found,
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|9[®: QUESTION TRACKING

LNIVERNTTT OF
CANTRRRURY

mmmy SYSTEM FOR MOODLE

Computer Science & Software Engineering

Motivation Objective

» Moodle Is 2 wab-based leaming confand management sysiom, » Tazchers cam frack al  historical
usad at tha University of Cantarbury. It has = guastion bank warsions o 3 question.
sysiem where Imachers can creale and edif guestions.

Tazchers can restorodrevert a vession
Howaver, the cxisting guestian bank sysiom does nod have the

ability o trace guestion Ristory, which resulls in confusion of 3 quastion.
somabimas. especially when tracking hisiorical changes of & Toachers can compars fwWo vorsions
tiha question. ol a quashion.
Ehow the question Shorw the byte sioes of Restore/Revert a
wersons in detail each question wersion version of the question
- s nhnoan o .\_.\_.].'_“_,.
HQuasknn enspehot
BT L R
e T <[,
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Supervisors
Fabian Gilson
Phillip Duncan-Geldar

Problem

Currently to leverage the GPU, researchers must either
write in a low level language such as C, a task which is
difficult for those who are not native programmers, or
use a domain specific APl that may not be wersatile
enough. This impedes the speed at which research is
conducted and can create an unnecessary barrier to
entry, especially for work in unrelated domains.

Solution

Barmracuda is a high level language designed to be run
and executed on the GPU. Being a high level language it
is able to offer a simple model for writing and running
code on @ GPU. The language tools aims to provide
researchers with minimal barriers when conducting
research. Additionally the toolkit has been written to
alloww simuldation framework developers an easy user
scripting language to hook imto their models.

How

The Barracuda compiler parses souwrce code imto an
intermediate representation called an Abstract Symtax
Tree. This tree is then traversed by the generator to form
the low level bytecode instructions that are interpertable
by the Barracuda wirtual stack machine. The ytecode
can then be run in parallel on GPU cores running the
virtual machine.
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ENVIRONMENTAL DATA
VISUALISATION TOOL

=  MOTIVATION -

OBJECTIVES

o

PSRy "

T R

[ 3
-
g

mran

S e e
FTTE MR

= We live in & data rich world, where
often, access is technical

= With opan access comes more
inmowation.

» Currently no simple way for genaral
Le=ers to wisualise Envlibs wealth of
data.

» A correct and accurate visualization of
data prowided by Envlib.

= A filter system for accessing differant
timas, heights and locations to look at
particular waather events.

# Access to altermative [ multiple
datasets provided by Enviib.

aa & Al

- . [T LET -
‘ ..--. “ -

sarray | wewamrdiboorg | tethysts readthedomsio

B> E X3
7

SOLUTION

kil

n

.;..._---,..: | 1 ..

FUTURE

» Custom &P layer that preprocesses
data from Emdib (tethysts), enabling
customised outputs better suited to
geosraphic represantation across times.

= A traversable map through all
dimensions. Lat, Lon, Height, and Tima.

n Multipls visualisation methods. A
heatmap for most data and a wind
speed | direction wector leyear for wind
dats.

n Multipls available datassts for
wvisualisation.

= All of these to bridge the gab betwaen
complay data and simplicity throwgh
visualisation.

s Additional datasets.

s Host online fior all to sccess.

n Additional leyers for visualisation.

n Rework filkar system for more clarity.

s Additional computed parameters like a
fire weather index.

P o m (&) maphbox

SUPERVISORS
Assor. Ben Adames, Marwan Katurji, Jaswei Zhang
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Post-Quantum Datagram Transport Layer
Security

Background Obiecti
Cuantum compating Ls a threat to the current statas jE IVes ] )
guo of secure cryptographk comomnlcation. It is Priar research has identified that of the
known that cnce quantum computers become wideby existing  past-quantum  cryptographic
avalhble In the oot-so-distaot futwre that the curreot schemes, ﬂ'”‘:‘ 1 slgniticant Increases 1o
communlcaton protocals will no longer be accepiable. coe or mece of campatational, memocy, o
communiatlon costs when comparsd to

traditioral schemes

[ovestgate:
»  Fost-Juanium Digtal Signature Schames
» Post-uamum K2y Encapsulation
Machanisms
» The ompuiational, sinragz, and
Ooe affected scheme 15 the Datagram communkcrton costs on BT devicas whan
Transpart LayerSe curity (D TLE] pratocal using these schemas
Attacker which Ls commonly used within Iotermet = 4 Fully post-guantum i mplkementation of
of Things (10T devices, e DTLE 1.3 protocal.

wolofoM o™it
- o

Dubthiom and Fyber were selectsd as the best digital sigrature = S . ——
and key encapsulation mechanism respectively due o excellent :}Epmmmﬂigfu;;::‘f Eyber p r;:‘
performance io signing, verifbcation; and key exchange. all whils 1 . 7 P
belog small In terms of storags stxe. gt s T
- - the sdditioral memary required.

Comnection Hmees ars
slightly Increased when
using the post-quaninm
scheme compared to
traditonal BSA and
ECDHE without cllemt side
authentication
o P o e
cliert authentication, i ; i j
concecton Hmes are
- sgrificantly faster when
C RN s ng the post-guantum
BN ['TL5 1.3 protocal,

Increase in the amount of packets sent to establish a

Caormpueler S erngs M

Sofbaire Bnpinesing
Callum MeLoughlin, D Clémentine Grith H
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Michael Morgoun

Software Quality

Tools in the Wild

Context
Software quality i & crucial factor in the development of
softwara. It can impact not only the functienal w=a of softwars
but also the satisfaction of its users and the longevity it hasasa
product.

Tha usage of tools is one of many ways of measwring/improving
softwars guality and yet thare i a lack of empirical rezearch
done on software guality tools in the industry.

Method
Interviews

Semi-structured inteniews would give qualitative

answars which would provide a deeper insight imbo the
parspective of the interviewsas.
Irterviews were to targst experienced softwars
practitioners working in the industry with at leasta
fenw years of experience.

According to the survey, the
most kbnown tool was
Postman, 2nd was a ta
batwean Cucumber and
Salaniwm follovwed by
Cypress.

The most used tools was
found to be a tie batwean
Cypress and Postman in 1st
placa, 2nd was Apache
JMetar and third was
another te betwean
Selanivm and Soapll

common ganre of tools being used. This is opposed to other
ganres such as manzgemant The imterviews showed that
almaost all participants used Jira and yet the surveys didn't

gxpress the same popularity.
I geffifedy & 3 gualiy ool 'S mod sometbing hial §eookdy

EraoViionstly e ansociaten mdlh I, but its part of that mdhoie
geveiopmeat monkiiow - Intendewee

Supervised by
Miguel Morales

Research Questions
RO - What are the most popular
software quality toals in tha industry?

RQ2 - How do softwara practitionars
define software guality?

RQ3 - What metrics do software
practitionars use to measwraassess the
quality of what thay're daveloping?

Survey

Instaad of qgualitative answers, surveys would giva

mostly quantitativa answars.

Surveys wera to targst any software practitioner that
hiad amy experience inthe industry.

oo e
a L

Software Quality Attribute Word Clowd

Securlty  pojabaty

kMaintainabilty rectoaiy
Chcak Lisua hilliy

All of thosa intarsewed ware asked for
tha most impor@nt software quality
attribute through the perspective of &
developer, 2 company executive and a
user. it was found that cverall the
perceivad most Important softwana
attribute was both maintainability and
reliability.

Tve weonked in fials codehace for probabiy fee
yEars.and far me &' realy mportant that i
@ nvoe piace fo work becawse | Tve in ihis cooke
base svery day.” - imenienes

10 ComputerSeience &

Snftwnre Enginesring

A
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Seequent Siteviz attempls to soboe this by giving users

acoess to interactive 30 models of their existing Leapfrog

modals on their i#hone or iPad.

By taking advamtage of the an-boaed and acoesscoy
srisans, Shmdz is ablefo provide usens with the mast
relevant and acoumte represamntation of the scene.

This nat makes models mone approsckable and
uruh'll:zhl-l'h: geoscientists, but also for other an-sie:
stakehalders such as landowners or managers who may

have a limited understanding of geology.
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DIFFERENTIAL PRIVACY TOOLS FOR
SMART CONTRACTS

MOTIVATION SMART CONTRACTS

n There does nat exist & way to secunely and
anoeymioushy view differentially private
swmmany statistics for data stored in Smart
Contracts on a blackchain.

¥ Current differential privacy salutions exist for
Smant Contracts on Ethereum, which has a
public ledger.

¥ The Secret Metwork provides avway for
encrypted on-chain data to be decrypted and

aperated on withowt being revealed to EEE

walidators and the public.

OBJECTIVES

» Implement differential privacy algorithms
for Smart Contracts on the Secret Metwork

= Build & fromtend web application so users
can view differentially private susmmany
statistics for data stored in Secret Confracts.

FINAL SOLUTION

Maodel and Backend

* The: Substrate fixed Rust |Brary was used to
represenit real nembers as foed-point numbers.
Thesse were coreerted to strings and stored as
beytes.

= jin entropy pool of bytes was used to buld a
seciare random numbser generator.

& Thee Laplace Mechanism produces a noisy
number.

w Functions were created to get the differentially
private mean and count far data stored in the
Smart Contract.

Web Application

* A frontend web appication was created. Users
can view differentially private count and mean
statistics, for data stored in the Secret Contract.

& lieare momaeset Hanle Baele ueallok oo Pl = am
= LEETE COMNE TR REpr WAL Bl so Ly Lan

interact with the application.
w Lisers can input data irta the Secret Contract
using this application.

LY
v

l._ (_m“ Computer Science & STUDENT SUPERVISOR '__r_Ec|-! STACK
: Soffware Fngineering  KYE OLDHAM  BEN ADAMS .
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ARCHITECTURE & SAFETY FRAMEWORK FOR

UAV FORMATIONS
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CameraX
Next Generation of Field Capture

Background Objectives

& Trimiple supplies instruments that are = Autormate the image capturing process for
equipped with high-end camera, IMU sensor photogrammetry.
a‘rdEPEurm_Imfnrp_lmmmW - Aut te the data gathering for

n The technologies provide great customer photogrammetry.
experience, but new simplified workflow

a Allow users to control the camera parameters
could be explored. = g )

a Trimble believes this technology can provide i ke
new customer value unexplored by the & Make the image capturing process user-
miaricet umitil nonar. friendly.

Solution

As the solution, an android application has been developed. This application has a user
friendly User Interface which allows the user to capture high quality images with device
location and crientation tagging in the backgrouwnd.

Camera

Auro Caplure, Focus. IS0,
Shister Speed. Metering.
Lacation

Lofgitudie. Latituide.
Alitude. Accuraty.
Crientation

Yawi. Pitche Rall.

Result
Response from 4 Trimble employees who tested the app :

* App felt easy to use * Cool app, super easy to use and functional.

w Easy to understand LI, not much setup » Simple UL no lengthy set up process.
nesded. » Makes gathering images easy.

s rwvmles e 11

m Crrninbd Farisrmed b seee marmars Foedd e m Ormerm Fror e coee ek
= O gap L BUA wo L LD WSE, Lalilicia oo 12 PRI NA B DT 11T PL L TR U
imvtuitive.

Compuker Science § Industry Sponsor- Trimbla
Sullware Eopineering Product Owners:  Stuart Ralston

Nitizh Singh Supervisad by Fabian Gilson Guiltauma Clin
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DRONE CATKIN HARVESTING

Eric Song supervised by Sam Schofield and Prof. Richard Green

How to harvest from 20m tall trees? Drones! QBJECTIVES
{And some software)

. Radiata pinas form cabins harsasiad or
polen. But manual havesling B slow, and
oan't reach moat of the cabking on edull pines.
Cooiibd wi il unimanned Seonss 1o harve-st
cutking lrom giyy ploss, no mallor how Gell?

Detect and track mullipls catkins
pediabdy i real-time (15fps)
Guidhs pruning drone to catkins®

Uk onlly oniboand Inbsl KLC
compuler + D435 dapth cameara

ELT treckar mabchas comer podnds
{grean] Bo treck whils mowing.
Farspaciie faed o oolc uiabesd
anch frama wit RANSAT o
remove cullens fred).

YOLOWE dsbectons mafohad with
racker pradicHons.

2, LOCALISE

Rsmove background from dagth
imags for Tros' depth of catkin
Maanahill gt 2liisters et
imaga. Mowal apfimizalion with
prafiy s + Bindry saarch.

Fmove wrall and Concse
reghor Trom cusianng

FUTURE WORK

Dbzt copibimial et polad be weaid
e lig

Improwe e feamancs @5 ek condfan

Accurate to 1.2mm
12 RMSD wilhin thi0ms dekasca
Sgaifcant camers adod pust T00ms, All
= bt 6 Ui iy Pesimd @t 15 E

Single catkins pruned

Thick seedam hsdied Goilesed cutng iabekiy

Wi il hasdvwsre aag Navida
Jai b Tt el R lubione

Trwa date:bon of GFE io appioach P
Fedatas from long distances

2y B
Ripttveir: Togineering
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Networking Protocol for Autonomous
UAV Formations

Wiks Tatmt, Coled Sia, Nichelor Vorley, Stmen Wolloce Slokely, Mong Moo Guo

1. Casrbavwe:
LLANE are Highly mobie tools that ane mepidy gaining populiy 1 SHLMLCRS whars B arronssnt is dengarcas of difficul 1o gsin
acrgas i, Drorss formalions provide an een graster funclionalty In Sse arass dua 1o the greatar sred of contrel provided. Thire am
Mty appiicafions whint this & LSl Such i sasrch and e openfion, witli%e survilance and insect raddng

& et of communication with the deone Eemation b moueired io contred the drons autehomousl:

3. et v

T ccomamasni el meddivod s to supply ol dmnes with the
targat lpcation set by tha user The mathod must also ardune
et droni know sath ofhers posiion 1o sesid coligiong.
Thesa chjectives raad 10 b mit with & certain level of quality,
apclaly thar PO updaie.

InFormation Less:  Tha fonmafkon needs io b
Hummwlﬁnﬂm”ﬂ

recnived by & parficular drons or erces ol drones gt e ({ED

Inlcanation nasded.

v Lakamey: Th drond neads o be updated quickly

‘to aercpn sarkady ndormnafion gets diaibuied within a .ﬁ. .ﬁ.
s nabis Hrad .

5. Salwbian:
Th cronas nmﬁh:ﬂt“ﬂmqm
m-h-mpﬂu sk protocel sends m

packeis to minimiss packet loos den i colisions. 'ﬁ"

Th sirhificsn |5 separmied into & mastar s sl processes

mmthmhhww-mn

this Fings and esports ooniions b T formation. The 4. Cerbesm

Mwmwﬂdmhwﬁam Thews crcnts: liying in Scewadion wing propeded nebworking

Process, inaramiter process and neightour b, mathod, The deees sxecuted o squers Tight path supplied by
tha rBstar process with no manusl usan oontrel necessary.

Tha ransmither prosess s tasked with sanding packels to B

rast of the formathen The pecinds are broadomsd

b Finimise B IFgact of missing ona packet The neighbour

table by inslond with saving invicdmation moshved such &

tha neighbouring dronss GPS position, Bis infarmation is - -
Ehan yesacd B prasant eolfisions. The recalver s tasimed with 1 .
mmumnmmmw

sand jo their mspactive lacations

Commared Pachket:

Drore Td Command - | | ii ‘
Parisdis edare Posbmis
Morone | 5em _ _

by Lt il

Drone | Seq. | Lati- |Lengi- | Alti-
'™

ij“t 5”“"""-"‘" 'J'j" l:r—Irg Ard reas - P . i
Willig and Graeme Woodward with help [f?g? Cﬂrlﬂpﬂtﬂl SLEHEEE &
from Sam Pell CAaRTercrY | Bottware Enyioeering

el mes T
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3D MODEL FOR A DIGITAL-TWIN
OF A PLANT

Irga Tokarenko, Superdsos: Richard Green

OBJECTIVES

Only 3% of the world's water | fresh water and of that, 0% 1 Generating a 30 Poink Clowd
Is used for agricuttare, Curremtly 2.7 billon peopks struggle o Construct the first step of the 30 model of the tnmate plant =i
fing enough clean drinking water. Bztter water management 30 point cloud. This step requires processing of the images in
In agricuthare could help aleyiate the fresh water shortfai, o construct 2 30 paint cloud from thoes image:.
2. Generating a 30 Model
The goal of this project Is to begin 2 sclution that minimises: Take the constrected 30 point choud from Dbjective 1 2nd consbruct
the current Impact of the agricultural Indestry, This project 230 meadel of the tomate plant.
Al bo create 2 digitat-twin of a tomato plant Intheformoora [ - Qe o o et Flant's Growth
30 micsde] and measere and predict the plank's kelght. The Enalyse the plant and determine its height besed on the 30 madel or
solutlon’s goal |s to crezte a perfect groming endranment For image processing. Dnoe the height & determined predict future
a plank to minimiss water usage. potenkal growth,

METHOD

Eiep 1-» Collect the data using a robot with B cameras attached fo it and & turn Eable with the plamt on bop of |1

Etep Z - Prooess the Images by creating a mask and then 2pply the mask onto each image tooremaonve the background.
Ekep 3 -» Generate 30 polnt cloud using Metashape AFL

Etep 4 -+ Gensrate 30 model using NumPy and DpendD.

Ekmp 5 -+ Meazure the Belght of the plant wsing the 30 model

Etep 6 -> Save all the data collected onthe plant cnto the C5V database.

Etep 7 -+ Uising the data collected generate growdh graph and predict plant's helght.

RESULTS LIMITATIONS

oonduched by m [ue to time restrictions She Sull 182 cycle
mlnl a'ﬂ:pu]ﬂlrrq:ermdl of the plant was not able tn be capfured,
lﬂgnﬂhmmhmmhj u The methodology dd not presenve the
PEMOWing Ay non-green p scale of the plantin the 30
+ The masks were then refined by
taking an average coloer withina
cirde bazed on a radies

= image processng allowed to oreate |
anoise reduced 30pointcloud. 280

FUTURE RESEARCH

» 30 modeliz crestedwming the 3
it chourd. : ) . ¥ Determine the health of the plant
= S = using atiributes of the 30 model,
-D:Inhnlttuudlhan ] pH, malshure, bemperature SENSOCE.

5'“!"5 T . Mzox The = Determine 2 pathway to measure
l'ﬂmdil’ - drn s the plants helght w=ing the 30
[ L~

oount . nthe
- Tl:pd:::hv;sbmu:nmﬂu = e - 1:;::: e EEr——— —
&_mml o i plants heath attribubes and groste.
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Post-quantum MQTT Protocol

Background

ROTT I= & communication profocol used In the iniemet of
Things. i Is aften used In conjunciion win private daia
such as CAMERES and SEnNLs 30 Cyber-securtty Dreaches

could be skgniicant

Cums=nt mefnods for providing  dighal  authendicaton
{varifying who youw are commemunicating with) rely on
sigorifms which can be broken by quaniem computers.

Thus when quanbems compubers beoomes widely avalable,
current security methisds will no longer be ssoure.

o Signature-based Seheme

The first suthendcation method ks D implemssnt & sipnabins
barsesd scheme. Digilal sigratures work Just Similar b real
IH=: someone Signs & messspe, and aryone =ise can verify
Ik waes Bhaai pErson's signabsne.

The Fandsnake belwesn the cli=nt and roker s a3 follows
(simpiHi=d):

&

Clent Helio

Bigned public encrypbon key

Encrypled secned

-

Corfirm decrypbion
<

NMormal BMETT commaunicatbon
e

Memeary

1184
+ Bytes

Hoth signature and
KEM based schemes
requine am =xira 1154
Dyies for ihe Cieni

Algerithms

Eased on NIST research’ on
Fuanfum-safs aipontims
CRYSTALE-DNEhbum? I &
suliable signature 2l gorihem.

CRYETALE-KYBER Is a
sultable KEM algorithm.

i

TR g

Caemd] 2]
-

M zec, B andvwicd

2 RpefEslagitd 1345480 ea w3050 H 238388

Obiccti

o Find methods and alporithms o add
guantum-saie guthenScation fo METT
beetweem Bhe Clent and oker.

Compane potenhial meihods for sdding
quanium-sale authenticabon In terms of:

o MEemory used
« Barideldin reguired
« CompubaBion Bme

12

e KEM-based Scheme

The second opfion s io0 use k=g encapsuiaton
me=chanizms (KEM) 1o authenbosie. This Involses
snoryoting a secret whilch cnly one parson can deoryot, so
wour krioay omust De them IF they can decrypd IE

The nandshake bebwesn the diznt and Groker 15 25 Solows

{simpifi=dic

o

Cliznt Hello

Exchargs encrypled secrats

Hormal METT commaunicabon
L R R RNy )

|
1
|
1
|
1
! Confim deonypiion of s=corebs
|
1
|
1
1

Bandwidth Time
ama The KEM based schams b
- T taster
i_ f0 compiete auhenticabion
an AVErags.
i |- =]

Bignalure  HEM

3. hipa ool 1SFATUCSR 304 D0C3T

[_]Cﬁ' Computer cience &

Student
Raven Townsend

Supervisor
Clementine Gritti
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Tumour Region Segmentation in
Whole Slide Images

Mifchedl Veasle | Superdsor Brof. Ramakrishnan Mukbundan

Background

In 2000, hreast carcer was Ehe mast commanty slagnosed be of cancer, madng L DbJE'EtWE

TL7% of gichal cancer disgnoses and 59% of global cancer disgnosss resuling In The objerive of the propect s o deveiop &
desth An important step in the dentification of beeast cancer i to edact snd | machine: esming  sigorEhm o suineetiosly
anaiyse 8 biopsy OF the affected basue Manusl snatysis of biopses can be Hme identify fumour regions inwhoke slide Images, and
oonsuming ard can lead to Esues. due bo the subjective svsbstion that can ocoee tDovaboabe theresuits sgeiret manusl annotsbons
from pathoiogist to pathoingist By converting bingsies Inio digial whole side Dy Epert pabhologets [povided by TIGER
Images fASE} using high resalution digitsl micosoopes It s possible utilse modern Challenge [ttps ifbger geand-challengeorgll
Image piEsing methods i sutomabs anakems bl

Small image Hies j5s ane sdracted from the tesue and

¥ mustomaiticalfy generated image showing Beaue regions Tralnlng fumour regiare of the classPed WS and fed itz &
fhathorm] and & manusly genented image showing temour Comenubional Newrsl Mabwors (ONM) machine leaming
reghare | midcle areused ko desily 2 WElibar mide] with their comespording label

/
e

Classification

I:IEE When dasifying & W3 the
HHH proaried image s spit up ndn
e, winere ench Hie i Bediinko
B thetrained (M and & lumor
probabdifty sap of the image
H b5 constructed. The map &
H ::-ﬂ then cesred up o only kesn
o lange contiguous regions of
Identifed umaour Hssue
Results Metrics
The trained (MM model managed an E:-thurewnmm : T
Evernge Sl of oyer SR wWhen | vesdstion Accurecy e work would iInvoke ng Improesmen machine
Hmmr;rumm — Ieamirigy mode] to indude deftalied snahyss. of seeeral feabures of bumour
dataset o an mverage balnce | oot T minemvironEent fsuch &5 stsin moncentrabion, muckl proiferstion. and
Pl S R p— e terture chamcteistios bo mprove: cessiicetion scoracy 55 wel
the svalabie datasst as further improsement bo the aoouracy of frsining and w=lidsbion
i) —— datmset moelng
The =s=mgs proressing Hime for el
Images the dataset was 71 sernnds with | Eslrnosd Aourecy TIIN [Future: work woulkd siso indude the dewslopment of & graphiosl wser
the median bime being 12 seoons® e s Interface that woskd alow uerns bo seect whole side Images and wiew
anakysis reslts

r | TCE#' Caomputer beience i

IP hr‘. MU N %lﬁ[ﬂaﬁ o 2irele  Sollware Lngineering

o MumiPy TIES
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Measuring Cortical Health Features with

mars

Minimal User Intervention

» Incroase sutomation of
mxtraation of cortical bone.

i Raduoe time to selact RO
across multiple slices.

n Prowide maore sooursts

= Radickegists Interested In
ocortical bona's dansity,
thiokness, and volumaa.

& Currantly MARS manually
salsots reglons of Interast

[RiQds) on an axlal sloa. diagnoses of cortloal haalthe
= Fanual RO4 tracing s = Anabyse multiple
Ineredinly time-consuming. sogmantation algorithms.

brmdsstroadr wm v wrowr ko

* in the Inltlal prototype, the cortical "
attenuation distrilbution over flve enargy
bins wirs used to segment axlal slices

+ Goaussian distribution of cortioal attenuation
s usad to caloulate confidenca intervals for
wach anergy bin.

THNA T M

» [Final sohetion used noural networks to lasrn
and segment the cortloal reglon in each slloe

§ U-Het, U-Mat++ and Attention U-Hat models
wire usad.

» Tralning data was made through manual
sagmentation.

§ Grod-CAM highlights model's
predicted cortload reglons of nage.

= Heural Metwork models compared
after 11 epoohs of training.

1 Corthoal thiokness used to comparns
automated snd manual methods.

= Sutomated spprosah looks to
be a promising replacement for
MARS' current procass.

u nitlal prototype struggled o

segment thin corthoal reglons.
# LMot wos the most acourate

54

mnd fastest rmodal.
= With more training data, newral
networks ara viable for
i Run segmenting corthoal bone.
Lioss
HModal Scora Tima
Funaotion:
%) fsk:
U= Mt aro O.00Es i 0 HManualk | Automaoted: | Expected:
U-Hats++ ang 0008 2307 Cortioal
Thiokness 1.0 .07 o2 0.2
Attention {rmm))
UMt 84.% O wWre

L]L'E' Computer Science &
Software Engineering

™R
LA LEAE . KL
P
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To best their ibrarys wee utalized many different 10T
protocols such as:

Bluetooth Low Energy (BLE}
Low powar, short range wiralass
communication, compatible with all phonss.

DashlD is a
company who
created an
application and
backend platform Wi-ET

fﬂr int&r—faﬂing Thar oo mecin Codnmuerdcartion miatinod was

with Internet of cormectied to an OBDI car sensor

Things (I0T)
devices.

AN, HMEAZO00
Wired, similar i what your car uses to
commurnicabe Betwin componants, but
usad im large yachis

Lofta'WAN

& Long Range Low Power that can be usad
whare corventual radio canmt

Zighee
Wirgless, commaonly used for chesp homae
automation sensors

THE NETWORK BRIDGE
This Network bridge was developed by us to test all of
the different peripherals in one place.

OVERVIEW
Four protocols were used to connect loT

devices to the DashlO app using our

'IloT network bridge.

CREATED BY FARIS, JACKSON, RYAN, BRADEN GITHUE E‘ﬁ DASHIO %
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TRAIL ¢OoUNaiF;

I : 11
BackEROUND HaRDWaRE .
OCeC MEZ reguiee ressarch inbs Tiwvo dev boards ween made, 8 TE i:i'
atimmate mathods of and an R’ boned b inbsrisos with. - —,

A0S 0N Shar trall. Tha o Sorescrs. Theda aow hessd on .;

auisting pressurs-plote sysfern  PICZAF MICDs. Tha boards hove: -

18 wiibraira b b Ao o ggoar domago AN NLF® oA Doasar misds.

during malnbananoo YLP Inferupt pins

Tl S@neors should Highaielancy puse’ g

Dabct B0% of usars o EF AT —

Lomat 4 = 5 yaars L& T mrdl Sarinl & o nicdlisas
ot rvz miara fhan 3500 e
Haw @ range of 2 m

R i acddunt ol digger

daimage during mentnince

1t ks tharafons s merdid thal o
peesshen IR sansor s adopbed oF tha
anisting plazosyshem b rodeslgrad
‘b e wtrengthensd b mes ki
damags from dggen.

—

Passive INFRA-RED (PR InERa-RED BEAM

Foophe amik infra-rgad ansngy, which s debtscted by this sensor &n IR LED ks pained with an IR photodiods to craabs o e,
This b Irrbenided bo b o boaw posvar wiaks Up trigger for tha MCU & 5 e 15" LED | nnomitorad by an aenplified phobo dlods.

Lover powwer usa {15 uAj High powwer drmw (20 ma) - W 1
Good mnge (8 mi)

Onky minoy affected by sun IR
Highly sansitive

Folse positves possible

Mot able o count groweps

Lovar range {1 mi} i, ik
VAT o I weckoan by posshan Sensor i

WEh Twar cooss-baans, waloeity can

b ferund, Bo deabaerriinag wo ke, Tilosr

Vulnarable tosunlight

wiabllity: Yas

PoweR CONSUMPTION
Tho deretcn hiss 1o last for 1-5 yaons. Power is sewed by:
s Lging o passhs Sensor b wake op the MICU

| Ranio INTERFERENCE

By troramitting: radio weasls, o recmyer can monibor it ferenos
ared R5E] from o person pessing throogh the tranosvss zome.

Eucadlant rangs |'.1:ﬂ m +) '_ = MCU archiiscbumms -:ﬂjullnl'l:lﬂ-nl.vﬂl--h.:
Muasures RE5] povesr drop ot 500 MHz = & doylight sansor shuts off the boand at night fima.
o Bdook o
Irraniuini B0 Bhooknpes, 8 mot ontical With 10 D-call Battaries ot 5% 5 the gouged Ik et

8, parson passing teough redused RSS!
slightty {-2dEmj, o cyolist neduos by <3d Een. FROnly FRE+IR AR+ Bodio
41w 2.6 yr ATy
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Buzzwire Waond ~

Background

Y Gap Miler want 1o mcke A giznt Frrwire ga—e.

%, Buzzwiw iz 4 game where thers is a hooa with a hancle traadec throwg o a wire maza.

% 1henod s heget the ather sice of the ~aze vt soLclirg the wand tothe mazs,

% 1l Lhe boop loushas e rmaes o b seund i pladc,

5 G3ap iR A85 make ruit i Jiant bourrwire oo, Seesesl e I anc e
SCrnrn sl e 2 el iy ees Lhe wird e’ '

Afm

Cevelap srd prototyae A wes wl wich:

B Car delocl vk il conlgslad Fe g,
" e licht enew ghote A Pelc] Ry & child,

12 nolst SNELYT b left uratcrsled
aulsicks 2407 al Chestchursh CEOL
. |5 wireless,

Y lefanteLse

| arge okl

Tirre

Features Detection

o Trrewrad doase s conlucl usieg o
CAAACI e SENSIL

't Watipe RGE LECS Trooour
CEging lichts,
% e e wanc laushies Ui rraee Uiere

. Pisrosech’s burrear for iz & arge chance 1 casanitznoe A

Sl duzairg soumed. = * . ;
'F J T The lage oi2io. Liggers earious gL,
o d L 1 -l
Y - T —— eo. s, and s aratians far the bzl
Pratanlz wlbrczackls Faodlsdl % Fawang amonnat cally ra-zailpatas
ilsedl owsark, i Gl Hren . ecveirrien s,

% \Woeas ralianly pven wher wet,

FPower

%, Thore &g chergrey slalon b casl eord ol L.

% P acing the wergl o the claimrg stk gves the ine
Laker and rorbar e Urnes the aser o, ‘buzzed’

B IncLaction 2alls w reicssiy changs the hlum-kn bty

% Ternperatiure ard rhare aensars raqulate T charge

L b Lanllary, rrieahing i il Lo oaees aialloicsd,

Buzzwire keam:
T
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High Voltage Testing Facility Upgrade

Backgroumd
A rellable supply of edeciricty I Important for Mew Zealand's
health and economy. “Wenta test high wollage transformers fa
maintain the relablity of Mew Zsaland's slectricity netwaork.
ventia's tesi faclity in Palmersion Morh uses dated analogue
control Eﬁpmml to perform these vital tests. 1t Is imporiand to
upgrade facilty so Ventla can confinue to test transformers

salfely and accurately.

Project Goal
Lipgrade the control, prabecilon and safsty systems of the high voltage transtormer testing faclity. Use digial
electranics b malntaln existing funciionally and Include automation of testing fasks. Combine upgraded
sysiems with existing fest eguipment In an appropriate layout.

Keep circult condiions within Keep personnel In ihe facllty  Conirol test equipment to
iest equipment ratings wsing: safe durng and in bebween tests perfarm fests and monlbor test
using: measurements Weing:
= ZEL351 Protecton relay = Allen Bradiey Programmabie
« Melal Oxide Varisior (MOV) — — cogr ooroot and Dell banter Logic Cantroller (PLC).
surge protection devices. « Hazara Lighting and sound = Compurter far human Interfzce
= Earthing contactar

Pyl st U Thanke: Allan Diaz, Paul Agger, John Moris, Andrew Lagtham
i 12 fa e Projact taam: Ama Knighd, Jack MeDonal, Mac Karalus, Zac Jensen
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NEPALESE PICO-HYDRO

EO8 — ENEL400 FYP

This i an ongoing project working o generate 1.5 KW of renesable hydropower for 2 Mepalese
maountain vilage. This project is sponsored by Mendian Energy and aligns with its commitment
o clean enengy for a fairer, healthier world.

Power iz generated using a reaction turbine that utilizes power from bath the velocity of the
water and the pressure head of the sy=tem. This scheme uses 2 Kaplan turbine, which i=
=uited to high flow rates and low heads, and is capable of very high =ficiencies.

Mechanical Oplimisation Load Simulation
& pest rig has been developed over the last 5 Far testing purpases, a Chroma regenerative gid simularos was
yaars o simubhe flow conditions. This i for used 10 provide the reactve pover for the generanr, and o
gathering ampirical daks 1o svaludie and impoove simulrie the village sectrical load. This stabilses the sysiem for
e Sysham design. mechanical efficiency evalstion.
Fean
v Sensing and Efficiency
mog ey | An ultrasonic Nowmeler and 3 ratary lorque transducer
'T' weere used 0 gather fe data nesded o evaluste the mechanical
i efficiency of the turbine.
_ shaft power T
4' Wrerbias = poswer arailoble in dhe water — pg(h
a e
ey I_l Turbomachinery and Support Siruohurne
The support Stucture was designed o
msintain very Stourie conceniicty. This is
2 recessany 1o avoid casitasion efiscts anound
Flow Caonditicning
Plow conditionig was implemented along the e Bilades fom ioo much clearancs, whiss

alsa anvoiding interferencs issues. A new
SN Wik
assambled and nstailed i year

flurne for a more laminar fiow for westing,

Prefiminary Fesulis
A range of Kaplan blade wibing angles
herve: biestn tested, and the curent
efficiency is ~B0% which is akeady an
incraase from e ~30-60% that was
achieved tast year.

Real and Reactive Power Coantral

Suitable operating conditions must be The mext project team will iy 1o gat this
main@ined for the ganerator and the users 10 90%, hen te implementation design
will resquire steddy woltage and fregquenty, can begin.

desgpite the variabie input power. This was
implesnented with 2 resisive durg load and
single phase STATCOMS.
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Muiti-kill predater centrol systeim

Halx, possums, and other nvasive predators cayse huge damage 10 guUr 1Bonga
species, The Department of Conservalion operstes hundreds of thousands of raps
and spend millions of dollars operating and maintaming them, By reducing the upkeep|
required for maiptaming eMeciive pest control, the gool of making New Zealond
predator free & brought closer to reality,

ik

Project Boals : Drsign Procas

= Muliiill, kg We pest apd predalor | The oo of developnent was eneuring the sreten
canirol system, was highly robmsl while minimasing coel,

= Similar weighl, size. and cosl o existing » Detects pesls waing Smple  pressre-aeneine
rop systeme (e.g. DOCI cpring trap). resiclorc pyer 8 MOME expensive compwler vision
-Ml‘wmﬂhmﬂmﬂ

o

» Retrpfit ko existimy rapping mnnels,

« Grealer than & wmonth 1% with ne | 2
N e ance,
Fotentsl future devslopmants:
= Toxin dosape admeieyd ey sninal weight, ™

= More sophisticated animal $stinction.

» Apllity 1o inslall chesnical lure Jespenoer, -G _— e fr = moniering and

L mﬁrﬂﬂ'ﬂ'ﬂ hi‘“‘w iﬂhm“ I'iﬂ'l ﬂh!‘ Iﬁ“l'l'l:lrl! .lr* .!'.-i .‘I!E
amimals,
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RAT BAIT STATION MONITOR  kwicare

CONTRIEUTING TO A PREDATOR-FREE NEW ZEAL AN SPONSOR

L ____Motivation ] _Project Goals

PFaat bad slaloe e boally e Devalnp 5 device el

bz be cheched raguisrly by ownem. 1, s rolralitiebis N
Knsicars n niaeeted in developing B ) T e

ramls g device o improve. 5 e L 0 L o /
the olficacy of ha Kiwiczas No Relo® :

bt skon by rechicing labour. e e imkm=ty AR

—

1. Exiniing bail nlalion Peer-to-peer LoRa radio
Z Pl o el micdulation transmits data
3. Rl kit from bait stations to a
Prafoad or o central device. Network is
4. Exfarrwsd sk expandable to 240+
el ko seicaned NZ stations. Hardware is in
LoRa barcwidth "‘E"':E.F“.""':Fnjwf'r:d
e connectivity esired.
Frgrialay opticsl bait

sy, -2

meelticn

§. Hoclronies casapy

mmiding with bttering

sqent e P34 mlng

Frolards slactrones frm ;

Prototype Testing Findings F electromn

& Tha semor can mesars Tha remanng bt n 2Z27% ncemanta. Weatherproof casing with
a Tha devics con comrmnesis bad end devien baliery leval deln, separate battery
tarenkaryw, ardd ey cuslem deln. compartment.

a Tha devirs an commnesis ovsr TA0m widh ine of sight
pulrhwym, Bred 150m in 8 concrals and aheal bulding -

L Summary _____JE¥ 2
Thia proiciype B B srsesil proai-of-ancepl i 6 preiue i S A
c=n siminain the nesd 0 check alolions in pamn Koo will A

Cavwed Thers T e e

EEEEL

Power-saving mode
& deep-sleep mode gives
the device a battery life-
time of over two months.
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‘Drone Localisation Without GPS

Drone light shows are the fireworks of the future. This project’

- involved researching methods of drone localisation to increase

the safety and reliability of urban drone light shows. Two solutions
were imestizated, ultrawideband (UWE] and fiducial markers.

: { Ficucial Markers |
- e :Fill:nlrl'ilinula'.iil'l!i ,

| designed to be
recognised by a computer
vision system. The system

| can alculate the position
of the camera based on
the pose of the marker.

Coslal WL dldlode - 1145

Jlaliadre
arfilea

Meither solution can meet all requirernents on its own, Therefore SPS should vwestigate fusing the twao
location systems. To improve ultrawideband range, it is recommended to design custom printed circuit
mmmmnmmmmmmmmmhk

CANTRRTI 'F-'f: AT ORATICMN
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FUTURE ARCHITECTURE OF THE NETWORK

Repurposing AC Components for DC Applications

The Fulure Architecture of the Mebwork is a research project focused on the fubue of New
Tmaland s elachrical nabwarck. As part of this project, we have basted a representative salection of
assats in the grid to compare componant behaviour wnder AC and DC. Our propect goal was bo
determine wh?m assets are fit ko repurpass in a lybeid ACTDC nebwark.

Insulators
ﬂﬂ-!ﬁﬂ!ﬁ_‘ﬂ-ﬂﬂ- cerrant and mrl-ml M*Fy:rgg T e
rrmmduﬂarﬁ.':-und OC for a salection of
porcelain insulabors and a polymer surge -
arrasher.

The partial discharge undar DC was higher than
under 40, but the lsakage current was lower.

Mediurm-Voltage Cables

The laakage cwrrant undpp-artiuldﬂ-:m
gcm for a Z3kY ¥LPE cable under

Like the insulators, the p-dl'htﬂ dltl‘.‘l‘lﬂl’ﬁ_& uritesr G
D: was ﬂgnrfl-tur'rtll_y higher than under AC, but |- Sk

'I:l'bﬂ' Hﬂﬁlﬂaﬂ' CUFFEAL WEs MUcn iaer,

Low-Voltage Cables -
kmen® bo dmm? TPS cables were injected with
varioues current dersiies bo delermine the

termparature Ase under A&C and DC. The cablas |
wara bested in an unenclosed environment.

The steady-stale temperatures of the cobles
under &0 and [ ware wery sirmilar.

Modelling ] .
Finite slerment modals were created to verify = 5 T ¥
e -&:-tpa-l'lrna-l'ﬂ:-:l rasults. Tha modalled -:lnd o E .
axperimental insulakar leakage currant were in [0 0 I

rt. The modelled cable lemperature | — (=
rise wias simdar bo the axperimental resulls, bul
thare were discrepancies due bo the dynamic
experimental conditions, L

Trin Smiber sndeiopivan ll Future work includes increasing the sample size and variel
o %‘i*:::.,_. components and materials. Additionally, the studies -hnuuf be
Uy Mewamy extendad bo compare AC m.d DC performance in realistic
environments. This means & the effacts of walar and
m i o wina. [l polition on the insulolors and medium-volloge cables, and

e [l serrounding the low-voltags cables with tharmal insulation.
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E14: Milk Dispensing System

Problem: 500 Cafesx 30L of Milk = TOO MUCH PLASTICI
Solution: Accurately dispense milk from reusable 10L kegsl

Tauch
Scrasn

i

Contral Raspharry Flony [zt
Fi |
Compressed {Solenoid [ | { Flow ! A .
Air “ Valve '{HHH Keg " Gensor Milk Jug
State-Maching User Interface Flow Dlagram
Start Screen
Milk N g
_ // Stopped Dispensing
Luantity S Guantity B
Canceled
Settings
. Borecn
Quanticy —X | : | —¥
Mot Help Screen | E;atlahcs |
Reached b -k cadmtl
Casing Dasign User Interface
11, £ EELECT amonT e
1] o .
e | [ 'EP]
\ . [IC e W y TR S ,.-': N T -hFF L=
= :"- WAL (A SPERSE
"""iu__ = v

LS NI mnMnefne

B [P AT LA A TTe R T Ji= Fadr Lirn
B L E-PEN CHE o b B e Ll I

s Sparsor Shepach Gl s Frojest Tenm:
Snpandact; WaTin &laa LLL] 5T ol of I
TIVERSITY (R ETH N T=F [THEC TR TR | LR a1 TR ALRT m
L WL IR LEE 1FLC JazeCliz
i o il
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The Smart Climbing Wall

Felix Backhouse, Connor McArdle, Tabitha Batcheler, Jun Noh

Dverview

Uprising Industries is looking to add a “smart”™ climbing wall inko
its exdsling porifolio of climbing hardware As such, this
project's goal was to creste a full-scale profclype while
ensuring its economric viability:

The firal protofype can light up individual balds, sense dirmber’s
rrovements, and combine these funclions to show and track
various roufes.

This sysiem improves user experience by allowing almest
urdimited routes without the need to move holds.

s—— Power Supply |
~~Eoacr—
Eoard| Backplane
== Hold1 ] —
o - i Each Held PCB has a capacitive teuch sensar, which comnects e
g | r=— Huld 25) three electrodes in the hold to detect the climber's hard or foot.
- ~— Il The microcantroller in each Hub communicates with the
Huly 2 =— Held 2 | - i
E E*—" - : capacitive sensars bo defiect climbers, and can alss set the | Hs
N +—=Hald 25| to a wide range of colours. The LEDs shine through a thin layer
TERER| of oplically clear resin to illuminate the outline of the hold
= Hubt 8 [+~ Hold 2 | Conclusions / Recommendations
1 HHn‘lT-]—=15I Our design is scalable up te 200 halds and the hardware codl is
Sytemn Architachure less than 510 per held, fulfilling Uprising's key requirements.
. Fhro douclarevsordc s dd inelicele morsdfiod clinahiin oned e
The hub and spake model allows scalahiliby up| | 77 - 5 T T ISR LRI RS m—_—
to 200 holds while remaining cost-sifective. | | "Ehed user installation process

UL LRI Y s =
C ANTERELIRY Supervisors: Allan Melnnes & MNina Pernus
P O e L Technician: Phillip Hef, Edsel Villa

UCH o s Toarriees
4
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VEHICLE ACCELEROMETER
DATA-COLLECTION . cucssremmmome

Td MMGURL T AT FASSZHECTS ILST TIC SarToT

Ms UALISN-IUN S el Shekale L
« PurrasE THE =20 ECT SEBCE TO CETECT AKO

ARATHTF NATA FA* & EIE F&I4 IkSIRHT [T
ASCENSEF 7 OF OUALTY, 15HES, AM] EXTATIC
TEMRR

« How'® AN LRI G751 20 L _LE 5 O
JATA , BHLH TTO AN CR-YEAIG.E
Liniee, Dl rLsaie L THE ek B3 TN
AICEEEED, ~RALYZED, MO CEEGR SE

1 B3 THLN SLRT T I0- BCUD AND DESPLEY LD 10
THF FhN 15F> W1& &% HEKW TORILA APF IGATIAH .

AL
[ Ll
1

1] Exeennen Swsrert. THIS 5 THE FRLEITS FOLMCATIIN
] . THE =ZLIGHLF DAT4

AGTIDR 15 CCLLECTEC TO CETERMIKE EVWENT LOCGATICNS.

2] Linue Base PLeTroRH: THIS (5 "HE S#5TEH'S ERSIH iy ' . - [__ORSIE
=40 B “SFEEREY PLIF &0 STORES y — e
IKCO4IME &3CELERTHETER aNC BIFS oors FRIM THEBUS ity ! B

5 THEH PROGZSSE0 W FATHOR TO LETEENIRE
EATIC EHICLE
BE- L3 Ak ] AT 0N
RELATINE TO “HE ERR#TIC EEH T DAER

0 LU FIUWINE G EESHE || MoToRINE WEE-APFUCATION. THIS 5 THE HIST IMFDRTSHT

OF THE Div THE LONBER SWERAEE Hi REATEF .55 5C Rkl 1LF - HE F5IEM. SELERY |t Prucesstl b 1 usis e
LIJEIHE Gk KRS EWENL IH= U HE=-HLE HEL % HEY 1H= THE ELISES IH THE ALEET,
FOWING #ERASES INCREASES DWEE THI CIFFERENCE CROGSES A Har 1 bs=L
: M 1L T HE WEE AL
EFT FOR EACH ELE,
SHU PSS IREL TEJFLENCHGLLY [U THE sEllY LF HE
EVENT.

ureragoy Friar

Artasord [ARar=c -
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U(_F’ E22 - Smart Air Quality Sensor Network §

Team: Alex Delyagin, Harny Shea, Jorden Nom, Oliver Kidd and Tristan Tiong
Supenvisor Shayee Crimp Clignt Superston Anna Farguhar

Introduction

Humi et i deprciont om ihe qusliror our s Jnce e Maried e
g I i svrioew mil igh popuintion cermity the wesgement of vir|
LT Ik DO oo RTHE, . o ImpEriantilam P
T I vl i LSl W i i D O LI bt W
i i b B T U the iy o the i

IChrioicivact kit 1 Moyl pooraie gy U io-a thirml inmeeston
Imyer coumnd byt port il whichyimgs poduiats Bt rmat el

Foluinnis-con b ool Uy i i ey, i, and prriiculnts
el

Fartionivin mtar W B 1 Ivoad Serm i0 cover PR el In
Pl I shanciasivnd by sl I i, & B0 Rpie Ml i D R

T wad Daid e

A i i bl FOE: e driver oLl e EIOLE SRS
wcemiopel.

Thi scchs Wed Wt Usingriis Arciuing i

" b s Pl il v et i the doud. Tie lardears
I s et ot vl v v W i o IO iE-CownecE 1D L
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Froblem Motivation

Search and
Fescure

Ervinonment/consenation
research

To design, implement and test a software- and (wireless) networking general framework fo
safetly operate a formation of autonomous drones in a rigid formation.

= Gareha provided all thie fools
necessany o load drone
madels and wisualiss
simuiation fights In 30

= ROS k5 an open 5ours
nabotics sofwans that
provides the Tramework that
the algoriinm |5 bul it froem

Each drone miaintains its position
wiith respect to heading and posifion
of the center of the formation.

By moving the centre point fhe
fomniation will atternpt fo maindain its
shape as each drone acts o hold
positicn.

Timeout Hardware Failsafe

Our final fight succassfully fliew
fhree drones around a 10 x 10m
square while maintamning the
formation. Successiully replicating
our sirmulaticns!

The results from cur final fight tests
concluded that the controd algonithm
successhully controlied three drones
with hardware faulls preventing
further tests with a full formation of
five active drones.

Tia prevent drones fnom sing coninsl a
falisafe timer ks usad to reset the
Raspbemy Pre onboard each drone.

This Tall=a®e time
Raspbemy Pl in o
halt or sysiem falure.

To i the -:1r-:1.llry an the drang
without welghing It down a PCS
was oreaied hat m F|EE|'!|' an the

exteriar of the Raspbary PL

FiCB designsd o res=t Razpbemy Plin
3 sysi=m Talurs

Team members:
¥ nichalas Varey
& Zimon Wallace-Blakely
B Calek Slm
¥ o Tairul
& Jlanguio Guo

Academic Supervisor; Clients:

® o= Chen ® | Wireless Research Centre

W LC Computer Sclance and

Project Supervisors:
DIec Supen Software Engineering Department

#* Or Grasme Woodward
W Prof Andreas W 1lig
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UCM35 E25

ELECTRIC LAND SPEED VEHICLE
Project Gl SN B

Univeryity of Conderisary bicioropert Ciol soplres in il warkd choss velicies, UCRENS futlile

ihie. sepiralion. selesvouring i Yasign sl il 5 vehicle copalle of compating fer the weeler Clomix: Brocy Belserism
iy viecicic wrld bl speed reerd. The UCHENS Elscirical. Tewn: e soglenaring v foll sl Kevin Clormeen
ol valeichs vyl st wre wal. reifelie wl capable ol resching record spamie. Soprviser: Poul Guynar

D) Dischage Unit

Comning e MR I IniicT P
ke o Ve I Sl O D ] -
T Uiy Iring S
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W aiiche.
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W & ovlem POE woing noim wbings The IIRAT U malr W & Rt wpichy. bl Sepleing vl seniing
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Vibration and Acoustic Analysis of The Wand Turntable

Project Statement and Aims:

Thie rezssdlis ir : . & FeLn | rathoere: of millisnetnes wide. Thise L are conwveried o
b plasped by speaiers. Ary unintended disburbarcs o the

reedie aFecty ¢

Design Build Listen propoed that the team would rwestigate the rolse that reasches the needle Trom both mechanizal and atoustie souroes.

Methods: Results:
= Thgoraiicyl se=aal gnghigly: The plint of the meoord plager

wad model e in & CAD softwane, analysing the n nk
Trequemcies o show the sibmation shape of eath resonant
i,

# Epgmsirgiital modsl geglvels: Arreleromsters were sel D
i grid across the turrkable o experimentally determing
thié rsguency responss and inesmal damping of the plirh,
peantying how vibratizns bl thicugh the materal,

» Bolgtion degipe- AccelEromelsns sere used memure fhe
FeRporge of the bormiabie feet O exterral excitation. Several
designs were teshed - Sivple matedal shabs, rubber Band
{sring Foe} systems, and sofalors inspired by earthgquake
B T — # The existing isolation feet [Green] wonk vell, particclary a low
witraTions ernering 1he Turrakhe. trequencies (<500 [Hil)

® Sieel feet (Dark Elue) performed the wornt acrcas &l requencies.
* Acousticasalaly; Acoustic analyals was used to identify # The slastomeric godyier feet [felow) peronmend te best acros the
the main sounce of the audible nobe heard without records P Tt

plarging. & frequercy analysis was dore on the makeup of
this notse, and the sound pressune besel (sound enengy) was
meaursd aoroas the tumbable suface o iocate the Soure.

e T e P T Y
TH LA Loe § PRS0 S I L, 1.

Conclusions and Recommendations:

# hinima| brarsmnision of inbernal witratiors (ses
= Sound quidicy Talls inko the nolse Roor,
'm": II"I' Theonetical and Expermental Modal Anal
P il cirbination of the slastomeric polymer and Tthe
by adding fibre 1E1s latfion teet for further developmenis, ircludirg
I —— i Iripde Thers of Haolar Tee lsolation Design Sunm
foam o o eleciric mobor, and

innprovernerts in This. (See Anoiatic Anglusi].

Teaim MO01: kack Ryder, Lewis Goldbyg

Uiarn Sgiring, Bea St

LMLV ERSLT O
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Wireless Patient Monitoring

Purpnse

mplete 3 feysibiliey an:
1his covice will us:
e

Prc-tutypl ng

rifmi

1 Tesc1ss tompe =t 1 A HrALLIPE
§ Lo poas i =1

Testing

Himrretric 1esting

QT unis
vaved 111

saans owar 3 Iosqe-arca ofthe
Tanata

AR TeAl: Superylaor
Tenyd Rees 0. kel Z2hang r& m
LIRSy Lk Al MIkE~al Cllanks:

CASTERELEY Ryar vealker Carard Chestarmian
e bl dRNi  Hauin Fhang rhilip ?owc E A LT H {:A R E

SEREMMTVIAREUELT L L
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Simultaneous Ultrasonic Sensing of Flow Rate | '(_‘
LT A and Oxyegen Concentration for Necnates

Snipdamia: bess'ca Altkee, Kt e, ElrrEeadly Lo and Glan Padsun Supardbar Paal Mark karmy
Cllemt Menton: lad OBrlan ard Paaduskek Welghe  Adinowlhdpssisntc Seett Lisad, Phl Benes, Bl Bobn acd Phillgp Ha¥

Fisher . Payked

Preterm birth |s the principal couse of death for one
million babies annsally 2, requiring the ong oing f
need for effective respiraliony therapies &Y. The

purpoge of this project was to develop an witmsonic

sEnsing system o simuanecusly display oxygen
concentration and flow rabe, o ensere the cormect

dedivery of known therapies.

REQUIREMEMNTS

fm by o T CALIBRATION
e . Flow rate was validated
. en concentration % - against TSI 4040 Al
ny betwesn 20-95% 4 0, conc. was
s Flowr rate sensi i walidated against 09, 21%
betwressn 2-di) ¥ amd 59, Oy OO
= Pressure drop < 2 cmbid I:i:rrru:th:}f::;ur: ';E
* Temperaiure semsing MNECesary rove
Caphbility FLOW SIMULATIONS R e
Described a pressure drop of
OOST .54 om0 at 4 Lim.
For 1-100 units, 30 printing MODELLING SENSITIVITY
Is most sonomical. For mon Modeling showed incormect
units, | moabding tempemaires could Cause
ﬂﬂm- high inaccuradies, so
& $308 for 1 umit a I:m M SEFSOT WS
+ 2151 for 200 units: ed. Modelling also
« §128 for 10060 units [ﬂm relative bumidity
~ N WAS LNMSCESsar
i
23 mim male aper
connectors, koft to the
central tube. 2 secondarny Y Toro 300idHz transd wosrs
tubsess locate the which each trarsmit amd
tramsducers. Uitrasound is recehve an ultrasonic sigral
reflected across the flow, &

TEFPERATURE BOHA

FT 100 Bem peratune
seregar with Adafnait
HAE TGS breakout board.

Y=1n

Upper and lower parts fit
within 3% mm diameber
and &5 mm hnlj:h.

& rﬂ'.r

&

* Thl‘ﬂﬂ.ﬂlﬂtﬂpﬂl‘l hm:lnn'l':ﬂlf:lruﬂ;lm
+ Bogses for POB fit - B 30- FRE043,

+ Tabs for flow tube fit ; = 5y Micro-USE connecticn
& ﬁmhpm ] E-p.1|'ﬂdﬁ|l‘l!‘-ﬂﬂdﬂ‘
+ Plat top and bottom [ i standard 1T&S

+ [Directional flow armowes ! i * 5Pl conmections for temp.
+ Pinishing sticker o ) breakoat baoard

"Quien & lln-:.rlh, S I'i, Fraw L,
dant e mbery dw

“ by &, Mearp C. Gang & HJlrlI mikcirs & wnlemr M, af 5L The sewbern duliveny maoem of faTermes: STargesy sed fukem By sy se Mk Spmardy 3033
fLapis 5. Do £, Czpimpzar pooities pirsep pracire: Eypeeksyy owd cavparizy of deviess, Sevin Fels’ Aecansl mas, DOLE: 28 [T a1
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Plant
Research ma oo,

;,-J-E;*.?-!_”

s 2 . S
; :

Background

Plarit Reseanch (KZ) Livited are plant breeden based in
Templetan, Chiistchurch, specalaing in pea, cats, wheat and
triticale. Currerily thesy emphoy seaoral workens tohoe the
s ke e Crop 10wS, at @ large Cost o the companm: An
ergireering solution was desined to reduce This dependarce.

ﬂ—'lml-rﬂ:h.ﬁniul.lm-nmm
the chass, drivetrain and power componenng

Robust Weed Detection

» Siple and efectve colour detestion algoithm using Open OV
furcTions in Fythan.

* Fealures wariabie sige spraying, Suster detection and a linsar
tracking algorithim.

* T deecTion acuesy during Testing.

= Sions abstach image and looation for
EFee: LHeET T bl

Miicro Jet Spraying

* Srge degree of reedom seres
cperaied poakianing system.

* Wicro doss sclenoid actuabed nozle.

* Dynamicaly conbrolabie dosage

WL
® Closesd oo pusnp conbral regulates

High Accuracy Nevigation

® GNSS positioning usirg an Emilid Reack RS+
prosides & global position accurake oDl m.

= Implements & generalied path following
algeri o, with a Tocus on minimizieg ros
desiation.

® Capabie of Tolowing a path with a
derwiaiion of kss tham 0.1 m.

Intuitive User Interface

= Ranially coninod the robaot wing a
joatick o & ol webpage.

® Creats, shore Gnd sesculs new

paths 10 dolkow:
 Receive aperating infematicn on
robot position, path comgletion : F"ﬁ
wnd GHES paainicn, '-"r'l'j'
3

: Clignk: Adrian Auiddll, Brlar Snsey (Fast s s L)

mmm_mmn—mmm

' Sepervisor: v e Thang  Tchniclans: iulan Murpby, Dwve Fasner

ﬁ-
5.
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{ i



Student projects: Mechanical Engineering and Mechatronics Engineering

=
7

{

m
[T b

E R " 8 % R "
) mBury o s g

WIRELESS RELEASE

wlled in a Foaslise

=

Mabenal

Kraa Hulizlwary
Sl

fz.
-

»
L

Pz

-
L Q
by
&0

75



Student projects: Mechanical Engineering and Mechatronics Engineering

' DIE COOLER OPTIMISATION o

LIE 0V LESLD N -
CANTLRIUITY B2

¥ P e B —a

il FOR THE CONTINUOUS CASTING OF BRONZE ™

}- . . N 5 ~ 2 e e e 5 U ;f
| Mihat is Continuous Casting? Croblemn; v
i Fravier rarrsetun round brons e v e oene AW Frasass mid sl d e ks daer, Mnmwﬁrm o
Hrucns caing proces. Molten reetel s Srongh |, (e Coclen s anpariancs cracks which propagate over the ccia . p
the graphile dis, ard et i mdeacted] by e welar- basign
e S rooler o ey S zen o Fikaren reslk in csmr S400, 000 of proxlussion lowes sach vesr per rmachie. .
: v Thes tarr wes chalbanged £o datarrming tha cause of the fkiss ard scoromend costafectn [0 4
a cimign chanygen b Hhes e coolar 5o raduse feilurs frecuansy, - 1‘!'5-
2l o

Crasking: PRI v k=, I

Db f B prckack il s bl _ﬁ,a Tha bers ety siong Bs ergth, mesk gty te
mabn the Aim ancetbe o oucking G RRREEE cormriction Jmm beoms Hee upger dm depenate Bhedle 8L
b TIAC froem e dias coolar

Firlrbeen ¥
A VH

'.
LR E + Hybrid dign with Uckiafokm D 384 B3 Toci St nd 10301040
. = EMSFS Ornts software s o mgions matenisl cptions. rrie st
;A
ER . Oomminstion of thiemal @by snd distcrtion sesitarce. v Choien sears infusnced byt raticnal sealiats ity of raberish aed Ehe
. A i, weng! s sre e L
- T wmal iy shonwn 4o B imprceed perormancs over originel © WeRIng and hast Irstmant planm were deelopecl
A il bl v AN Framar will et B pericrmencs of B e probityee in 2053
;- T ‘Huemia: Sesmorx  Confribulon:
s dle el e o rzbolat i o
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THE FARRA HIGH RISER

FH[”EET ED.M.S THE UH|E |Hﬂ!. H_I EHHIEEH_ E-pr!'ll.l ai I_Elllf.".l 'rujlll.l I':'!_"il:l.

; [ & for o range of Oiles
Rewiaw relawmnt wind snd scalilding codes

Dasign aned tes] nerodynamic cledding solulons bor the

origimal High Riser shape using Coanpatational Fluld Oymamics |
{CFD) and & wind termel with the aim of allewing tha High

Risar to be used in extreme wind conditions

Invesiigais & range of claddng maderists and recommend the
most appropriehe soluticn

Select sppropriate horizonis! restraints using tusting resulis

HAE ELIHE EHHEEPT 45 DEGREE SHELL WITH TRUSSES

EXPERIMENTAL WIND TURNEL TESTING: Gur team manufacturad
1:00 seale models of sach sersdynamic cladding comcapl which
wi Bvem fesiud in s wind bonnel ot speeds of 80 = 180 krny'h to
determine drag and Lt leroes.

COMPUTATIOMAL FLUID DYNAMICS [GFD): The acrodysamic
performance ol sach concept was sinvulated using CFD to
dutermina tha drag and Uit forces, alongside the drag
coadficknt. The models were validated by comparing the
simulated results with the sxperimantsl rasults batore scaling
up tha medel io the High Risers full size

THE FINAL CONCEPT

Thei Hine] chaddng concepd
uses & combination of
Irvaried sirjolls and a &3
dugres shell. Compared to
tie ariginal High Risar

CFOPRESHNE WP LIFT FONEE OM THE FILL SCALE MODEL 5. W SPEED design the addiionsl srdodls
reduce the it foros pulling

ADVANCED CONCEPT: INVERTED AEROFDILS tha cradis away from the

shell streamlines airflow [
over The cradie. Polyethybems |
wes chosen as the cladding
material as it was the most
wromomical, low welght, and
high strangth epdion

R PROJECT OUTCOMES

3 . P8 E FORCE N0 TREFIAL SENLE MODE. ¥S. MIDSEED = Do fesm provided concepts bor the cradie shags, horizeatal
170 SEA LE MR, rastraing sysierm, and cladding matarial thet will reducs the

restraint losds and make the High Riser safer and mare
alficient than othar scalfolding products on the maerked.
Using advarecad analysis such a3 wind funnal testing amd
CFD, our team provided wind loading dada lor @ range of
complex cladding geometries thad Wind Code Standards
mlong camnel provics.

W alse verdied that esing simpls proceserss such &5
folbewing the Maw Destand sed Internatonal Wind Code

" - - - Standards are valid metheds for evsluating wind leading on a
£ PREESIRE WP LIFT FOREGE 0N THE FILL SCALE WODEL V5. WD SPEED non=coanphi cradia shape

120 SEALE IR DFAE FORCE 1 TREFIAL SEALEWODA. W5, MADSKED

BANUP MEMBERS: kxtie Ratn Gofliab, Mewrice Poiz, Morgan Bibbons, and Jarrod Herrises
PECTSUPERIEOR: Frotessor Geoll Rodgers
[I]HH]HITE @Eﬂ[ﬂ Thamas Schweiizer, I:ll-:l-h]n and Inngvation H-:m;ur-d FARRY Engira4ring
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Total Artificial Heart ™=

Problem statement

There i a high incidence of
heart disease and severe lack
of available transplan

transplant is avalable, or
possibly indefnitety.

Owr goal is to design a

act, implantable system
thiat mismécs the pumping

i af the heart's L=ft and
right ventricles

Requirements

0 [mmHgl
damaging the biood

Pump design

Thea first p pe is & centrif
pumg with turbine blades des
ta pump blood withaut damaging it.

nied tough resin for

and water-tightness. &

esign allows for quick
switching of blades, for rapid testing.

v ararr St

DTS AT

irEnE Appe o
B binod'

TEAM MO

ke Forrenar

R
HE T T B L =T
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The Heart Hackathon

The Heart Hackathan is the
world's first tertiary total
artificial heart design
atitian. Student teams
from anound the warld wall
mps=te to design and

ype a total artificis|

heeart.

Testing station
Do rent oo oy @ oD ooy e .
i ) e T The= testing station allows for
werification of t
simulzting the oy
pulman
le=ft and rig
by pumps (3, £). The pressure
and @} and flow (sen=sor 7] are measured
frequently ing for a contral
system to adjust the pump's cutput
accarding to the body's needs

Future plans

Future Heart Design
m Raxgnetically levitated
# Dual Chamber
& Eectromagnetsc motor
Future Controd Design
# Measurement of body's impulses

* Adaptiee flow cutput i

fTRRILTIT]
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UC!F& Stainless Steal Corrosion

l'. 'H-I.I'\-tB:.EII.:rGt

oLl nvestigation

L
il s oy W — T

PROBLEM |- I r—

© s gl Ao . -KeG ool arauct
! v

$15 billion - -ernco:

“ Lkl *zr
Blzfe s cinzeens  S9TEEED PooiInzs
Lo mREs L adovrdwdet ke

Derle brrenfindasa= Baassoen-==ek = W a0 dlEL

i fishes el

SHlEIH =k

5ol et
s =1l
o =reproe

I-ll-r..llu AT

pelei u 'l va

woinlicle w
mpeqpanyE
LT

= G S g anl
=1L e
= 4170 Sempand

= FiZl Fioe

- = === = I,
ki Lirchadl, Lz Bicnerce, Liz—y sexcl, and & Sk -creasr:

PR TRCTHA T
—=inlAnr—

hemshabwn len wl 9|

GRenmor: odce Seberts — Peris--n
Scpmrsines [oal Jall seiew Rislp:

1
Trearka e Qecar Tescas and b warks oo sackrielzras, a 5 3

anszhne [ilbpd |

79



Student projects: Mechanical Engineering and Mechatronics Engineering

Measurement of Heavy Vehicle Towing Forces

EMEE:H
TR
FurMi e [ ST IS BRI W (R e

The purposa of this project was to design a system which could attach to a truck trailer and
mieasune the axial towing forcas, trailar acceleration and location.

Specifications

w Battery powered - minimum Lifie 24 hours

w Ba abls to measure in excess of the expectad
forces from NZ55446:2007

» Ba equipped with GP5 and an accelsrometar

w Force measurement accwracy of +-3%

w Be capable of withstanding life on a trailer

Ammmmaﬂmm

Solution

= 5Strain gaugss are glued onto the drawbar to
miasure strain. Thesa can be calibrated to output
tihe force transmitted through the draw bar.

= A datalogger stores tha strain measuremsants,
location and accaleration from ssveral modules.

= A power tool battery is used to power the systam.

= MATLAR is used to process the data.

Eﬂ"llll'lﬂ 1l
oy g p _.- -
Calibration (mmm.t
= 4 calibration rig was designed to calibrate the ‘,-“—f
strain geuges upon installation. This does not
ramain on tha trailer.

= The rig is placed between the truck and trailar.
Thea truck pulls forwerd and exerts & force :
through a calibrated load cell. This nown force is =5
used to calibrate the strain gauges applied to the
draw bar.

Testing & Results -":-':;:'hi
w The 5ystem was tested ona truck and traser. Es
= & zampls of the non-calibrated force ‘1 T

(S S

=
maasuramm iz shown below. kg

L
Tammx -I:ﬂl.-u, Ethin Shieesrs, Jack Fairmmeikd), Msithew Emmaeit
Dsrasrmic Lid
Clam ranian Dr'lbrlluﬁ

Saparss Cr Angua Melreger
Tachridars

Cacar Tarres, Julisn Philips, Jekan Mupty, fac Perion, LMY ERR AT
Tory Diapls, Aoy Daoyls, Garry Cotion, Dwed Fasrer Lo T WL RY
Szachl tharks ::-_!u::;:ut-ﬁﬂhm_h e e mpdy el
i . EYF Brcjaci M
hq-:'.':l-lrh'ut:l.mﬂ'
CAD Hedslr HH'.?.I:_-IF -In'yclkll:-; Lo IS Ths . -

“#m_w Univeraky oF Castarsary
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CYBER POTATO

Wiyma Bolsons are workd l=aders In Innovathee post
hearvest processing of fnelt and vegelables. They aps -

seeking 3 solution B reduce Bwe damapge oocurning fo PROJECT AlM
e polboes. 3

To oreale a daka acquistion device fo identify impacts.
an a poiaio as R rav=ls down a packhous= lim=. The
dala coll=ci=d wil help Wyma o scourai=hr quantiy
and locats mpacts occunning o a potalo. This means:

Y | M Sy—— R S S——

HIEH AL nllTUSs BT Ll DT ITeaiicy W riouuLc

bnalsing and wastags.

ORIENTATION

Lrses SO0F IMU wiEn sersor fusion 1o
defermine the Impact orientation at a
sampie rate of 25HE.

WIRELESS CHARGING

Alows for waterproaf changing of the
device Wit & £ hour battery (e,

IMPACT ACCELERATION

Records Impacts up to S00g ata
sample mb= of 3.2kHz.

—

-—=

| SHELL DESIGN
| Urethane coated, 30 printed shell has a densly
Gine R of 1.08gécm”. This provides mechanical
properties thad mimic that of a real potats.
SOFTWARE
W-Fil user Inferface enables control of data acquisiton
and access o test resulls from any wireless device.

UCW ELIPERYISOR ELIEKT

Juulhm D Chirts Pealiy Wymna Schicns
1l H:a.nﬁ Cory S=ilmm THE BEAT FRxM
R U A — u,.,.., S EVERT HARVEST

FI aldmerta ! LTI P R ST
G ow e m

Prareis: Tan gasallz Jekis Wuitphy
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Vegetable Polisher Clean In Place System

T e Yopuinble Pelivher clesw proiuce ol bareel,
Over eew el wl vovinile debris il oy W b Inberier
wolle wl broview which cwm binder riermece sl |
prisniilly wppert Inclrls grewih. Dol o'
vaguinkls peliviowry e rmaemlly daaned which ix bighly
rwn irivmwlvn o produces verialin revsiie.

. h _ . E- ¢t i Sa, dn Tiskdne T:':- h““h. — —
Coll anbnushes a 4-\..1: !h’mﬂ\ . - .
———— X H-:___ inbarcrangeabls :
atter simulated 5 : e nezzies
claaring ot 45-88C. & ° ) ’:ﬁ’ l
" -
- ting s .', , T ) hh#‘:'l' M e, A
sy @EFChorls Lo T postilens -
sy rocuction Basad / dsiance wuay frihe pp
wrsdiction e v 2 |
requiramanks and ‘r . ' . ;
mniTisng waler s e dppty wakor for sot
g Log reduction B E5T period of tims [N
mzan—Log; st dev—0.34 bis)

Proposed Solution

SakiHcagEaka

Hoad LT RE] e isken

o ) T
S .
. =

FARLE- RN TR )

Daily Cleaning Cycle Wedy Cleaning Cycle

Step 1: Clean Inferior Walls: Step 2 Clean Brushes Bacteria Beduclion Phase

= High pressure waler flows through + High pressure water floss hrough = Walar heating system delivers 85°C
45* fan mozzles ot § bar, 7.7 Lfs 45° fan nozzies al § bar, 77 Lis water at 25 Lfs

* Two spray bars redute sequentially -+ One spray bar opergles by remaining  « Low prossure heated water Siows
o rach all inferior walls surfeces stalionary as polisher drum rotates, thrcugh 45 nozzies on spray bar
» Reaches distances from $0 mente 150 mm sway from brushes

1900 mm » Tolal water vsage: 14000 por cyde - P b 1= A6 13 ey s brishas
= Toksl water usnge: 2,500 L por cycle for 14 brush shaft polishar = Tokal waber usnge 15001 per cyche
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VOLLE GOLF: GOLF SWING MACHINE

Cole Bakar-Smith, Lewis Griffin, Sam Middelbarg and Ben Remacha

Client Background

ekl Coil wes founded in S00E, laenching Nisy Tealands nd
pradiE drede-ooideimat goll Bal N owed 6 Cofiaessl
cidanis, and Yol Bagas iaskig Ahead 0 e A% Sdin.ed
OS] i Tl

Hiving been osducieg ihek prodecd lsing wih as
iruopandart company o the Utied Subes. Pary fcusd tha
proces o B sapatiieg asd cumBasome. 5o, e Bl sas
e 1o i et Eouk Vot o cxgasbe o reppicziling @ e
oo INEugh depd 5o Vel can ketaly sl S tal S

Proposed Solution

UC@

L MLVLERL] Y LY
LIl HIIUF!'r

i) ]
e e

Bpwdid ruifiis Wl
Tir Ciry (] ddpaiacd s,
Wl O Pl i Pl Ml ik 10 T o T il

P Dol W ek U Rbacrackesl adcaiadan Poansy Blias,

Design Criteria
T sl i S, el Shisign reisnchaed (s i) (heii S Srinania:
Consistont | | Imerchangoablo Ad|ustablo
Mt preatuac Coas bl all majer | |Can changs swing
[C=r e sl o sl ehiled apind i Eigac
sls aagln (Aok)
Presontable | |rieas 1o b wsed foe Simple LI
VI i ol liiliig &nd Esiiy 10 rrasglily
bt v by oo dies SN AT
Ball Tracking

An ol-ha-atal Bendh  monken
e b gl up and ueed o gl
il L ki of drsiry ghal.

Rotating Arm

At LM R St loroid Wil Sl Dd Rkt
prirechis & lg=isiin and rghd Soclicn. Thin sl
i moutiid o quok clangs clamps @ T D
ol he =i,

Acrylic Shrouds

Th bidy of i machinn i shiosded 1
gvi & clean fish 10 the dasign. Thass
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Ervaronmentally Friendly Hot Water Heat Pump

hi:-dmh:::uﬂ-lﬂ:hlun
awer B KW of heat cutput while
Hinw-l:lpmmﬂuhﬂm.w-ufl
mn.il:ﬂ ﬁl‘tl‘lllﬂntﬂmﬂ'q
mnirundﬂmﬂmwu} ﬁﬂiﬂ“ﬂm}.

[ e el
*  BOPC hot maber suppiying SEW of Faat snengy et = ’
= COP higher than 3.5 at 15°C
= OO higher than 20 at <Mr'C i

" S Pricigang Lisesd {SPL ol 008 af 1 = from it . 5" . k& —T ] T TR T,
Hetl =<t #1 | widve VL
Deliverables "*’ : T . Return

e
. - 2 o PR ST o Wara
»  COmparant seecTion and juTifoon " s amar I: "J TI‘LI F
: mﬂﬂ;ﬂw”“w s el .-H. BT

Accastic end tharreodynamis analyies supaciting O r idii Epa s | RS

TR SR, _r:r;?1||-~jul:ln-l= o IrsLlader

Carbon Dikoulde
:5. = Suppliars chosen basad off provided sound dana

= Fam sped lowared at cost ol increasing Feat sschangar
+  Fiam simulated i Comsal 20 wanify scund ot 1 m

Bxpoaticn
(=17 il
hin
thimesdynamics

= EES model
o
£ompanant sizing

Hrasmnrs liar]
H

J.lrI'IIFHI'I'I' Trosy bally ESCEG*

Luke Davis
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% ¢ Thermal Modelling & Experimentation
e e 1QF UNnmanned Stratospheric Vehicles

Project Brief

[ TLYRRTITE ]} el pugiuaz v b elledz zsdlzen .z demcireder
1o cardkace aed mward caned cnonercsl reccieerene
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-

Y
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U C M 3 5.-!.-.1||-| Domaicson, Ryan Morton, Sam Coddicott and Sam Wads.

ELECTRIC LAND SPEED VEHICLE
AERODYNAMICS

Design and manufacture a sireamdined and stable ssrodynamilc packags for an C ilcha. Thie wahicle will
compate in e Ory Lake Racers Association (DLRA) Speed Wesk and Bonneville Speed Wesk competitions with the goal 1o
braak e curreni Bl class world land speed record

Project Briel:

Aerodynamics Canopy Parachute and Safety

Lw Crag Castfichnt Cd = LE1 4 bar linksgs hing s mechandam 1 I diameler UCH mads ripsiap
Largs ksl groduces restarslve momenl ol sl wilh gam slracl aclosdicn aglan crassiorm parschule.
LLL R Rl-10 8 Amm Pedyesrtenals wndehinlel 155 pank decelamadicn
Helanced demrforce creales slebs plch dcfuslsd brom ineids snd cofs'ds 247 cammarcial dreg raciag
meament st 5l rids Geighin for mahaly in cans al redleser. remerve chale,

Sharp 117 alang ledl eszareiss Haw 1o paw lo Frsumal © sclusisd resses.
refucze urssaniad HL Mszasncel and prsumalic relisd
Wedgs 1ome danlgn chenrin Aow s nd asckups in wwend of dxilore.
wehicls 1o redoos |FL

AHEES Fusnt compulsiional Auid dyramics

(EFD)

lo - 55T Hurbulence medal

0 milien semant pop-hescors mesh

Ciawed lzep (oo cacling eguiem ke Caripedits bady paneli ereabiad ref & cambmatien ol ©orban libe, Reda™
‘motiar ard inwerien e Corce 0 1e redute wiighl, increrse @9Tnees asd produce & smeath
IEL Tena wits intermal balile glals. wurficn s 1o lewes drig.

1L CHE Maald Prepped I Cartsanilbre lesup 1. Carsen Hars resin infosian & Ficished gard relesssd.

Or. Kerwin Clemans i B kel Wiorkisheg Stalt

Bruce Fobarisss Produssar Mark Jormy . S
e L 50w BASILY OF

-.'l Supereiser Dr. Eva Hikassans

LNIYENS MY OF CAKTERGURY KIOTORSFONT Or. Matalia Kabalisk Dr. Lawis Clark
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M UEM 35
22 | E1Land Speed Record Veicle
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UCM35. .. .

ELECTRIC LAND SPEED VEHICLE

PURPOSE STATEMENT

To desgn. reanmsisctum and irtegmio Bo powosirain far the Werkd's Fasbask
bl Lol S ot 'Winlibc o in Bm 1 clnsa (Electic « S04 k)i campefing ak
ke Gardner. destimba m Moch 2003, and Boenoville US4 in dagest 5333,
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the 1asr nssombly 1o be dimsbealy simpbficd os
wll mn modng the cant of gravity lusther
forwamd. A pambslmounied doshile
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DRIVER PEDALE
Holk padals sre sd |exishie, with fusl push fpzo masier cplirdais. 3 brakle
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MOTOR ASSEMBLY

Tan 30} B aoio: praskdes o sn @ speed diect debe o S0 whesh Smaogh
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musinen srosds and b chen e by isasicred by wdjuslieg the nobos:
angle using ke adjastable stardois.

55 Cusbom mads thiss pleco dms wore reedod
o minimam Beck width whik grovkéing aasieum
mipa bebwsen S bonk s fon pawar
PIEI, e
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DishDrawer Steam Drying

T

Caveirdy dibel ww died wilh e awe Th awe
FEHR IL WIEd mdel g b T it TEaT
Frdig P 1wEign [
sl i Wl 36 ATy

e

s RHEE e SEbDvae W e P el prodes odaT

4 irELE @Rk iy e HL dipy g By Fawaes by
ki) b

. iickeni
s iapkars ari i Peating sl

Background

Whame Doas the Energy Go?

E ]
2
= ¢ Heal Biwis' snlse miibed b e ke
] B o : 53%
I.
L TR 'u
1 [} P B 53%
a2

. == - %
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Insulation Testing Rig

Project Background and Objectives

+ The cwvens designed and produced by Fisker and Fayios] Appliances e & 15 mm layer of Mbnegls
] wra e Wt alurminiuim foll for thenmial insulation of the oven cavitye Reher and Payke] aim to
optimize this irsulabion o decrease oven srengy contuvplion whils probecting e oven elecironics.

«= This project simed fo bulld & besting rig wivich collects meararents of temperatune and Pest R
acroas wariowd Insaation sarmples. The resulis of the sk wene used to indoem the diemt about

poterbial il ation anernaThes [or Erelr oven.

Final Design

Cold Plate

= Thee ool plabe i required o remowe
up ko 1 200'W of heat from The sysbem.

+ A centrifegal pump pumps. losd warler a1 320 Lirr
thrcsgh copper tubes smbeddad i the ol plate.

+ The cold plate has fine thermocoupies and four
heat flux transducers io e emparaiures =
ard heat Ml o the £ shde of the il

= Heat s supplisd by
Howr i plates
witich heat the underside of two 5 mim
alumirium plates.

« The mica Feeaters are powered by a conbrolier
wihvich uses Pav GO0 W porser supplies.

= Mine thermaocouples are embedded between
thee aluminium plabes bo measune

I I BT e TEmperabures on the hok side of the mmple

+ Mdade from ke of ceramic fbesboarnd, rock wool
and plywocsd AR
+ Required to withstand the 1200 W emitied by the hat -
plate 5o that the external rig temperature does ok
enzged SOPC—the “sale ko bouch™ tempenaiure
» Height adjusiment mechanism, attacked to housing §d,
conirols the comprestion of the insulation sample,

Thermal Semulation in COBASOL

+ Time-deperdent DOMSOL shadiss wane whed 1o Fiudy:
+ Distributian of heat Eoughout bhe rig
+ Main heat frarater patrs and housing heat loees
+ Time reguined [oreach sheady stabe operation

Rizsaults

Thez theneal conductiiby was calculabed Trom the data wing Fousrier's law, where g i
e Fezant Mo paaing Trough the sampls, Ty b the temperstune of The hot plate, Teis
e iernpeerabore of the oold plabe and L is the thickness of the samphs.

" particular samphe Wik
detemined o be
(LOZ5E WK

Simadal, Mok CoFeery and 2as BSathnon

Sapa
S pactal shank to Jullen Phllligs, Gary Comos, B Moaks and the Waikshag
L=

Data Bcquisition

+ Type K themmocsuples

+ [Four diferential-temperabure thermanile sen.
5005 Measuring Peat ey and tempenaiure
iType T themmoooupie)

+ Calbrated to 5% accuracy

+ LabWIEW sofoware iorecord data ard Excel
softeare bo procsss data

e

Chalenges

Comtrarling the power outmut prosed b be a
chalenge when anempting 1o stabiise the
rempenture at @ desined valus. A wiien
procedure wil be dewsoped o reduce B
diffizuity Tor Pubure tests carried out by Rsher
ared Faykel Appiances.

Chaft: G bril Ceatiss, Meoring Barfe-0a8Elly asd MK
L g

FISHER & PAYKEL
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DESIGNING A SUSTAINABLE ALTERNATIVE

TO POLYSTYRENE PACKAGING

PROBLEM
Exponded  polystyrsne  (EFS) i
commanly  used in  applionoe

pockoging but is mot comsistenfly
recycled.  The Australion Maticnol
Plasfics Plan new reguires companias
to phose out EPS by July 2022

OBJECTIVE

Design and volidofion of
reusable spring dompers for
wse o5 opplionce pockoging. To
parform  profective  dwlies,
alongside being economically
and physicolly viabla.

REQUIREMENTS

= Probect &5 kg oven from drop
a Skackabls & modulor

4 Stompabls & foldobla

= Probected from yisld for reese
2 Withstand cyclic loading

4 Curb-side recyclobls

CURRENT PACEAGING

CONCEPT DESIGM

B EPS is mot comenonly
racycied - filing lomdfills

n Teaic trosh sxposed fo
Buman: and wildlifa

# Howswar, EPS i bansficial:
lightesight, cheap,
muouldabls, opfimem
mechanical proparties

DROP TESTING

1 Accaleromedar was used ha
measurs fhe impact ofa 2
300 mm drep haight {flat, ‘
edge, ond comer drops) 1 "

1 [mpact mageitude, forcs, - ‘:

ond impoc time recorded EEFLET LI LS
for basaline comparison R e _-.

COMPRESSOMN TESTING

sisfing sarthquoks
dompars and complax
angomi for shoot mefol
folding

» Broimstermed potestiol

opfimal dasign

PROTOTYPING
#* Shast medol bent and

formied through press
mafhod

® Alerofions of bend rodii,
thickmess, width, kagfh,

and topsr mods fo
opfimise dasign
* Yiald prevaniar oddad

FIMITE ELEMEMNT

® Raszarchad designs fram

concapt designs £ selected

# Single and cyclic comprassion AMALYSIS
loeding = Mom-linaar, dymamic,

& M Iood, inifial sfiffnezs, and fricfienal séfects
anargy absorbad, omd yisld A Allowsd design
axtension extrapolofed from optimisation by
Iiﬂll_l _ parforming

m [esigns rofed fo identify bask parometer sfudias
performing concapt

FINAL DESIGN VALIDATION

4 Topar mcludad for efficiant » Tashed iin comprassion
maferial msoge i with zingls and cyclic

= Folded emds used os yicld loads
Pl'll-'l_-'[hl'l' » Yiald poinf idanfificotion -

& Optimised poromafers tuns Fhe yickd prevester
chosan fo maximiss anargy # Swhafibete profotypes info =0 2 [
obzarbed and yiald ) e S . owen pockoging and drop
- N NS

CLIEMT:

AMDHE STEYH,

FISHER &= PATYKEL cTepHEN Kb

SUPERVISOH:

CLAIRE JOHHSTOM,
CAELUM BETTERIDGE,
JOBEM CHAHAIL

MARK STAIGER
TECHHICIAMS:
BILL M HSE,

O5CAR TORRES
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Powver-aasist eloctrbz bikid allow explones We have DBeen eioed with the design + Ca bench euly
tom of M Zealand for riders of &l 0t i poRainerbon of Bh Sleirie peoier-

ness levels. asaist kayk proitype.
Our vision Is 5 hamass this sscosss nta  This prototyps i to be testsd with twe
oUr oW product, B power-assist kaysl,  drive systems, amd we will discass the - DineUlt B impdem et

hamfiinged of eadh. [porer=Rkatat
3 e Propeller
Inspiration + Rebable

-_ The recent boom of elecirk: power-assiit -+ High gear ratis
§ bilss has allowed & fur gremter percent | e b iciament
e of Mew Zealanders to explore all its

land regien posser-assish
Cam Wi success bos applied i alayuk? Dimeult I Beeach
BAFANG E-Bilkke Motor

We hawe dhossf & T50W BAFANG &
bike conversion kit be power our deive

wabenmns daring testineg.
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M30 ENZTEC

Automated Inspection of Acetabular Reamers

[MITEL provda o A mi sl B wmes § Pet ooesl blg s thivogal o s, Thali pradut i dradglng ic
be airghe ues et e gradacd s alll lnoeacs Tvehic bar delecn s campleing maraia iy

ot = A
. B

¢ [Hraglbs mnd bleck st

{

Tha Arstabuler Bawmer |nspsscton e ained o dsigs and build &
deskin proiaipps. This protciyps will deisct S beo nsin ipps of
defarmy an ike Tap witers of the Acmisbale Fesrier The dsined
mreerd Wil la prodde [HITIC wih o weawaisd piciodsgs,
FAdEErE (111 o candlim &

of v pIodeoypea deugn

S500PE
&, prepard ol Wl Dl o caith doia oo opamiang
Tl ded s by ool end I mege grasl iy

& Lraarssr descbed b than 2 mirass H Emis
& Wlidng iers, dngka b beb i A, s
& Diragls B bleck spiy of | rew mdadmors. 8 04 rem
% Fasren s 5 ko &5 mem B A5 b B e

L
LTI ¢ Rrmam

' ar o 'I rrgead !

g |uln.|.1n.i::|

'.,H_ TrLE __,.' G orlrams
Hriom- ™ shnpieg e
R L T :ur;l:m:
. uE i e pam e
" rrErx H ™ i
I el haer : In.l;l:}uq:'
Lom Fl i sckres

Tadarrhrhaq,

—'_|\_|:.u-|-:r.t-!||""—
.,

S, vallawd 0

1
a

UNFORMED TOOTH DETECTION — ———

Thesi Bl wpeft ared dimpls detscion wis e Cpeny Blob dessc ron funisn.
Thas 1 of e EE s thdu Thesy

ireithesd s of dimplos por imEgE 5w cardires iba
locabion of the debect Imoved. The current scouiecy (o B0, with glara o Improve
dhiuin dhes brmare.

Tres Orfcimeed imoth detecion method wisy & Feabes Conedlatons Reae
i v wtih  Larpmrn b Mty relasing teaih drom. Tha OAR wes Bullt adng
st of WA phastos of Indinicusl, Thas DMA wee tsinesd off 3TEE s gs, asli-
s g 53 irnn g g beeried oa 100 Imsgea. Ths oorrant Bomrksp b W

br 1= Mot las
OF Chith Peay
15 Bedreiry ERLSE dnd milldn
Muirphyy fod thals help with e peoject

Daslal Peats




STAND ASSIST FOR THE ELDERLY

yIng actlve ls ana of the bast ways

i Aftcira fall, thase admitted to I'II:I-..F||I:;|J.

Development

nfearao

'. wtand I peaple oyer 45

i daukle 1.2

AT pans
Adustablc
Bz and Lot
SAC TR 105

=317 it outside the home -
Hmpla macdfleadan = a stacsdard 2a kar -

adlhzn e oA seo ol el | arndles -
Lo bzl giwe support di. - o skaecding -

Testing

IF =2 Zansmpbssesn 2abpsepas "1r.|
Farrated. The =
oabuilvpess a0 L g e T ol by tmenn ard muasclhe ans watis 1 Snre maasines

e penibdrid fezdbazh ror T asley
axants 38 T mesL taak s FeRhirs

Tezdid eezin 2o uz e a loce wle 2,
R BTy I Lfuaizrid o alioen il -2 sps e, bzt sied

Ir o elder e s armael, Ty aslr 5T
Pl yped cevice ang e sivied

Al e L 2 e el s, L L ol 3 cevine il el gl nsslingd e elde v osel
itz Tunmnirg wosil-Le=slard L - o1 Use of the handle reduces peak grawnd reaction force when
standing by 20%, 2nd significantly reduces quadricep activatian durlng the s ng dewn phasc.
Taear Frarrles Trmatas rpoac-ya slar=ea ar reclesan v ebbzi= el ar o= wrkaaaelies 7F 2

il ees gualibabive oo ally Fore as2 Lestin .ol e Peedback vas avervab=lmingly positive and
Indicatcd that the handle made the sit-toestand transitaon far casler. bt o osork ar o procst
IrzlLAdes ~rolralsatls 1 ard rednarart abtea srots-wszed dedras Ints: predinsks raace 7 ha
[NETRNETRANETI

Grt:-u nd Reactlon Force EMG (Quadricep m:tl-.ratlnn]

LR
e m 2t oo [
i B *.,.a—“-'ﬂ'i.ﬁ. e
i |', § ,,\_b,}L? hﬁw«mﬂﬂlﬂl’hﬂr
L1 III
2 RERUETE 1 S LR e ""'.\_ Al : S .i T
e R T
Tire .Ii"-L:: =i
i :‘.'-5:'.'

Aol g gl sian disnL

| SN ETTTH | LTI T Li Wi N
1 .-I: '.11':-.I|-\.I ..ll-h.-. LA THH | e . Thenk:

LaHEIY ARG s
Y FRRCT Y 4R

E enzlec CANTERBURY

MerA= [RA==ram 2= Sk ) K
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Spaceport America
Apogee Controlled Rocket

SEROSFPFACE

96

Spacaport Ameroa Cup s the workd's
largsst iImtsmollegists rookat anginearing
oompatiion. UC Asrospace oompatad in
tha dvislon whioh had to proolsaly resoh
30,000 ft using ocommariosl off-tha-shalf
(COTE) rooket motors and reoowvary
electronics. Everything cies was oustom
o hors =t UG,

wystan had b= b rebul
e wesks balrs  He
el Bon.

To srrs Eoce) rebs: Bpo; wea devaloped ol mulsdicone snd
HTL fssim 0 val deis he =l sy siem wihcurt recuining =

The comirc] mywbem combinesd our scoslsrcmetsrs snd tevo
barometers wih a Esiman fHsr o predict the rooksts
et et vioa iy ard siibhsls.

Thim position was then compsrsd sgeinet s simusbed optimsl
oy crexisd with the oockeby simusbion psoksgs
Dpanfookst.

A& A0 corrirclsr wan implsmarisd o oalodsbs the: airbreks
meriarmicn required o rebum ot cplimal e eckony,

Tha comircd mywism wes bnsd by rumning hundrecde of
mimubrisd nohas inskds Openfockst wming = Hedwars n
Tha Loop [HITL) tssting oy sism

In dunm, Hes teem dreeesdsd
o hesw Mssico, UGS = bs
the sl HMsw Teslsnd
tanm o sver paricipels in

¥#s ranchad mn spoges of 52 S0 (10lm] ard schisvsd =
= valozly of Mech 18% (B35 km' kL

Win plmc e Sth in 30K 0 DTS e Emt cart of 4356 b rrald

e T by Finber Luigh, Sk Biluralerl,
s | Brdas, Ludow Mimeswrs, Mgl Gl ckbilled-Lonlia @

mubogmptaw

The arbmkaa ussd hrss
poisls, whizh deployes o
iramrly chargs s dreg
ooalfiosnt of He rookst
babwean O L mrd O K.

Thess parbaln R
mohmbsd using = sEvo
rrerier, ard tha mhap s san
dmmigred = procucs: him
N rEr rEpTI.

& owom POR wes
rad 4o oontol e
prtrmikss Tha FOE had
bws mmim of idericsl
mxslsrometsrs for high
mnd koo O phassss of fight
n wedl m two baromesirio
PRSI S SIS

Tha rookets sirfmms b
mads of oarbon msm E
provicas = rigid snd light-
walghtl i rfrmames.

Tha ncsscons i macds
W fbsrpisas for Earbiar
mpmbo-robs ebio for
Jha tmold ng compo resia
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Tadpule Muhlllty Scunter

and buld an skschhic mobikk
s o an their shoulder rether £
places in front of the driver.

The Client's Current Trilke
The “Supa " has sesseral
target areat for i AR
Curment soooter lacks shabdity
Fo rads
Foar display

Lirmited mansivwabd iy

The Key Improvements in the Prototype are Shown Below

Eear Suspension

Wheels
To Impriores: 1 Sy % ol the dco
aliidhy et sol lnj§ facilitascn b balsg
cotdictid b sidison B Wictiva affose
ragelimd ik bidow

Frrsspes = Fay # Fiz # Fig # F1

& Fow= N

To slidy which tyres hive & low ralling
raklsnce, @ puipsse bule rell @
dnirrs: rrsler Syl e
abriown balora,

Display
SEfre #SOO1EF Splid,
Inginatisn, batlafy Shingn
s tmi
Erncierind In a i thir-

Erool cia

Digtical [ncader Difical ; Eoll Ceram
Trarariision

Lremeder

Huparvisorn
Snayres Gooch
G pe Stiwel

?'F Studant Team
Y
. Max Gooadwin  Jaool Clough
Harry Zasifehi  Oenar El-Tahiar

Ackermann SiEering
Do Bz =arding T (romd uml=g whatls, &
il=phe Apksrriasn §yvlem wes o ool re s
fof acciifaba dbearing. Thh s done by
InEiting as aduilabos luml=g pate wsles
murr Ui il g ool i g n® it thin
Eha iitidie vl Ot s in el gk wiia
sdl ik it orees bk Thase waitl=g saia
i Mt St byg, prodeclag
skl by penzi the Tull rasga.

Py A TR

Electromics Design and Implementation
Carbrod BOx Mlotor

Tasiiy 41 Misiasemroler 4B bsasr Con e lns

W LIS I (i die e W HuS Batsy

Porimnimd waln § @ 36V bitlasy

R

nelnatien)

A= SEN Vo P e Bagu alod

Cilant Spacial Thanks To

Rofand Mamnews  Tony ard e mechanical workshop seaff,
Bl Willa, Prilbp Ho®mars, and Jufan
Murpiry tar all Tt Feln with the project.
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THE PROBLEN = ) (P [ [
te duslgn has poor adjus

Flow Kayaks current footplat
Customers have found cracks developlng near thae

tabllity and & shorter

than expacted 11 Pokine.

connectlors afd Pooiey sticks whlch we ale to salve

s meemes  WHAT THIS 5 ULU'l'L:"“J WOULD aLHIEVE
Dur solublon targets [FcTeasad parformance from athlebas, hancad strength and
durabi Lity, improved manufacturing technigee and 15 sdaptable to & wider rangs of
Pl LiSpart Rayaks

THE NEW DESIGMN

MECHANICAL TESTING TP e [

Thia team measured the loads axerted on the

footplate by various athlates. We also conducbed

matarial tesbing to bebbar understamd tha

machanical propartles of the carbom FIbre ShensaE o -

vsad by Flow Eayaics . ST o -
utllised to opbtimise tha

Finita @lesent analysis was
and gecmetry. It

carbon flbre layup weavs of lantatlon,
alsd Serves a8 8 guantitative geuge to debarwlns thae

Caricn Fibre Teet Sempls Improvemant on the crlgimal Sesign

MANUFALCTURING ) (e T T
Using an Industrial 30 primter the male plug for the footplabs was
produced, the surfacd v thaen preapared to facllitats Flow Esmsaks Ln

maru facturing a prodection mould . o l -J
ial thank: 1 TIR LGS = LA
Spaciel b LAMLLLL

Ealth Jesop, Chris Btagg, Oscar Torres and Hark Btalger
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Supersonic Wind Tunnel Design
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it Npkhad of Shomcionintier} I e —
Todelmrming The nomle profie sxsdiretw, dherscierieil: e e

wers e wred fowr propartios were utienl ip il He

supe of e proiie.

7 maiiel o ier lfoninbly somlv Dol
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== Protein Crystalllﬂgraphy In Space =
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Intertal Mechanisn

DRONE MOUNTED o

sl atrzngth

CATKIN HARVESTER n IO
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UC & Semi Automated Twin

L MIVLERSILY O

CANTERIUIRY Head CNC Router

W B e i 0 Haiesa
LHTTFRCH T PR TRLT DS R ] 1)

MOTIVES SCOPE s FUTURE STEPS s——
“Tha mevabian for iy project i i reake s procser o || 1 The project srops. wen b ceign ond bulld @ el | A% e # bix peject. el b widie b
ruting, Sre charsd inmulsled Pansis 2w seml sutomartest, || | sutsnomous: CHC rovler proksfyss. bo achisvs Pormaree's || || marufeciune. e robeine. moddly sbacread wiving e
Bur meducng febowr mquisTest. Thin will ubimeisly | N Gecnicl requiremenie. (s 0 she comiminie. o erell ] (| sslens T Hsar
I affictancy mnd o oovty i scing ve. hin wil | | acals proobos i eing bult i peformestsd oty an 13| |73 3 Lam o pansd I‘i'l--_ldrnllrnﬁ
pramoie 5T manTraaT pop s besging Pameres | | | x LB mesleal seyeg Bidbueme e LS - HSTO sapacihiioar. E ops up cpporinfles foe low-oord
7" ot bhe wfarciaie HY houring moarkel. sz rien SrTaghaut Kew Tesurel

Carrisge
' The carmiage houses the « v and z axis motion
control. Mofion of the x axis is achieved vin o
mack and pinion, while the v and @ axis use
i Enear ball and screw siders. The y-axis
sliders are chaim inked Az so ther werticsl
moticn is synichronised to increase acourscy.

Twain Router Hapds:
The twin router heads ane the man feature of
the project Taditicnal methods use a larg=
B0mm dmmeter oster bit, or sse bisde, !
which cuts through the Onentsted Strand .o
Board (058) and polystyreni= This e
restes pxnressise unecycisbls waste.

The tein hesd design means onby the -
Criemtated Strand Board on both sizes is
rofed, lemang the polystyrene ingact
This allows far easy transpartation o
thie pobfystyrene hot wine stefion,
whene the catting process s

The= rauter is driven by
& series of four closed
loop siepper mofors
The=e feature =nooders
whidh increase outting
precisor. The router &
womtralled using Mach
3, 8 CHC controller
softerare.

ompleied.

It is then =lid over the The SIF is then ready

Rotating Mechanism robating supoart bk for muting opemtions.

Weh the lergest =iz=

5IPs weighing 150kg, 2

lbading medwnsm s j E ; .

mokemeried o minimise SIP iz whissled up ta the ._ Using & pneumatic syshem, it wi@

manual Fending router on a tralley, which | is rofmted 90 tothe verfical | {-:-ﬁl
s level wash the rotetor i position and lodeed inplace = 4

a— el
Team Members Supervisor Specal thends o
Ohlzn Budge, Hamy Diodd .ﬁmdi:Pdm 'I'urrr[l:a'lc
Josef McBrde-Wilson, Bob L=t

F FORMANCIE
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? Wheelchalr Retruf' t for Use in the
Australian Outback

Standand whaelchairs are mot it fer ths Asstralisn Owtback
terrain and sxtneme condithers. The aim of this pregect was
in develop & kit-set such that diabethe sspeiess can retralit
thair own wheelchairs for use in the Asstraliasn Ouilack.
This project wis mum i a collaborative design competition

with LINSWAL

Wheslchair vibrations are knews to be harmful te the =
wheslchair sser amd cause damage to the whetlchalr ower
time. The analysi utiised twoe aocelerometers amd Arduing
hardwarefsoftware 1o caplure the villeatienal dats
wperienced by the mheslchair. Testing mes conduthed on an

- _L e alrtathe cowrie that sisalited the Cutback lemali.

L

";.-'E bility Testi
Wlanalbao oo lo brsdcer dun
TIer] Van irler d - adllam sl

5, ;

;
--_- -\..i .__-' -\-.'"-\. ll_I'
iy

e B S L Lt

i

%:ii’i
it
faéfg

L
!

i
)|

B
B
!
1t

The ami-tip mechanism reduces the likelibood of :
...................... PR < . The design b simplistie, bw profile amd easy o
manulactung 11 his adjustabbe leagths with the sse of &

apring bution sed hole cenfiguration.
Mmﬂmmumﬂhﬂﬂ“
Supssreteor: Dr Daborab Munns U
TWTVERSIT VL Sponssr: Unbersity of
{_ 1,[»..,“ H“L'H:l WMWWHMEWH— | EYDMEY

Projict baum: Selam Cliorg, Lk &ugust, Offesr Haswier, Hannah Clandield .+~ : -5

I?I IFI!I"II.
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Optimizing Separation Distance to Enhance Multi-rotor UAV Aerodynamics

. Imtroduction and Objectives I, Methodology
L The i 20 Ihis project was 1o e 11 Exparimanl: 3 CFOe
Find the splimem fatian - o Ll lzice dila wic nowdsured . Denductid madh sefalivily ane
T uurm;:.uu.;: wilhfetheul ben slreas selnsisy ﬂ-mnuﬁuquruurf_
ofl i quadzegier 5 b oo i this sl lushEl . Forces and Aow propsiie ire ex-
T apvans propetier sspe- ¢ | . Wnimpie Mow sesfiles wers can.  ersired loe & beler crdersterding
fatisn will masirise Hwest I I I HHIIMFIFIUHEM-. Hpuﬂuﬂhﬂﬁmﬂmu-
and monimE pieir oulpal of - N diiems. llichre was plomed s St
i guideaptar LA .- e e aplifhur paifarSEnce
1 Validating CFD
Liphtﬂﬁtplﬂhm-pu*_nmm'dhﬂﬂmﬂupﬂdm 'uLH-HrqH:FD-nH.
LA .
i f ::F
z:.l:l drj} : IE- '
Ein :
m i +Ih 0o
o ...—-""F'J Aamazrrzil :‘E
EOAND W JIID W ZILL T K
Sreqie b BEY

4, Hesults
Tew separatizn &l adjacen! quadcsper prepaliars sis muered with e varasle LR, wiiss was ghan by bub sssaratos ovar prepalir sadi-

=i Kb thi sapatalan al ad@sen @repellars Scrmied, i asoinl & sike Eeiastiah dicreaied. The folatosdhip bitesen progelle? s pada-
Waas asd waks inlerestios is Wil Bebrw in e velozity cenlour, whire a segiratios of LR 3.3 has @ waible wike Stenactisn, asd LR 5.5
ikl S, Tha ifiidinl ol prapalied wiks nlifestiah et garlermancs Selfics sch b gowar conllithent asd tha e ol M (PR

" ; e e
e i:_“ L s a T - + .,,J_ iy
= .
- PR S
I Lol . daiaad e By - .
i o o pa—— - Ihe =o gefominte
[r—y PRTNEE
e ¥ _ L mlres were sicded
i il ! angadnal LR sepirilien,
1“7 —r— _ E whick skows thal LR
T = — &) — =0 BB madmises heust
i / o M capacity asd LA 23
LA Taee S poowar . MMk preEr gl
e Lam, T —.1:. . pet.

Thw vorbie eare fagisn (CFD) shams prepelier -
Wil inREraction By wiialising e high vanci- |

ty Figion f thi wikie. The 20 welosiey ssnleus
e wisd Wisnel Mealisg wine aicked Sae @
sk oiber 1o dhiw Be agreamest in the 30
Berwi grefile ol e grepallers. Frem Bol® ex- ||,
gurisimsl and CFD fesults, i (6 oy oud thil e Ly
irmasireas velacity (5 m/s) pustes e waks | | o
gunirated lram the pfepellirs Srwsdlamam

L3
-re|

5. Conclesions
o Adwar the cafcaderation o sirustersl seight, il was fsusd it s LR of 28 win B aptimum progeller segeralios (o midmiss thiusl Cips

c h’:.nmmu'&_'mmu. i praptar spred and te additas ol rsuescs weuld elhicl the spimem egeratos

I'I.F'_.I-'
sE 4 vaHsTET R s Voum revainer | ]C@
FhiTadd OH O CFPFOACRT
R s Calwb By Sar Dougwriy Frol Dan 2w L e aHeL Ty I
Thwe Nasibesll  Zarmw woggin Cr. Miny Lin O I TFRRL HY

'l.'\."\'\.d'-' ".'l.
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Project Alm
[Fafs and Hmﬁ.tﬂuﬁ“ﬂfmﬂ}pﬂnlﬂﬁhﬂwmﬁlmﬂulnm.m
PCR200 traps are used 1o control these specles. These are set in wooden housings which have mamy franspart

and hardling |ssues.
The alm of this project is to develop a lighter frap housing that is easy fo fransport, wser-friendly and
sustairable. |
Currant BT 2080 Trap Box Proposed Trap Box Dueslgn
+ Heswy (5.8kg+ per housing) « WY bomes caried per person (+ 8 Boxes)
. Bulley {difficult o canry more than 2 housings)  + 1-2kg net weight per bow (4l Lighter) l
. Prone fo water damage !
+ Tirme consuming sefup and use
. " .
e 7
o P o7 PN D) AR
=" Finlte Elsmant
ir"f Ammiyn\mm“ i :*
the baseplate would have the Fatigue testing was done to the baseplate nl'
= 1o replicate 5 years of solid vse. This was
strengih fo withstand the force of s byr iy boadimg and irigamring
i i howsiem, the rap 130 imes. o plasic deformaticn
5 had the nrd-lruqnwudm-'uldiu-tl
greatest strength fo welght

Habarial and Sestainabdliny

The trap housings sl ke mads from
recycled postaconsumer wasie
polypropylens with a CaCo, filler and LW
stabdizers. This materal can easily be
ingection moulded and has a lower
environmental footprnt than virgin
plastic.

& mrerdaie abdlhy mnoaluasle Erg e dl

sugiainabiine analuesls fnomd shat they
mm;humﬂhnﬂ-mn
traps when vsed in the backoouniry.
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Projact Briaf: Rodin Cara hava & 4-apesd H-patters Formwala Ford. It s
merrently unsuiled (o their exisling driver raining predram aml they
requira & driver developmaat vehicle which le cohaslva with thelr
axiating platfornas.
" Tha Zolution: A modHlsd Formala Fard platform with a B-apsad paddia
shifted sequential with improved driver ergssomies.

- Tramcanioalang hdve baas Imvoatigatad and 1
FTH-2{4 wax Ffannd im ke 1ke hesk TH Tor aaxe,
practieally and loglailea

« & now lepud shaf kas been deslcned bto Tt
Thky Drangmlspian

« in adaginr plaia and now sespession momnts
it | e Evp o el o el

- oalgeed mounts bo hoep mow bardwars
withis awintimg kadyvark.
- Ropa i sxlotng harnoas.
- Docidmad cmatam wirimg B Tar
prrumatio paddie shift kit
-Thasn anginsaring calwbons ans adaptabls
and revaraabbs.

= A modifled stocdnE ookmn with 2 newr
St (g Wikl MRg Bt FlEEa to ol SRE.

= A paddic shHHeg unit has kecn deslgned and
el {3 by mhipll

= A new erfonambo base frame 1im whiok the

<makonmh el died 2aid ineirt id plated Tida,

=« ModHlkcd aud Improved pedal box bo allow Tor
largs stlimokarima b of pocortinn.

iy
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Blair’s Trike Carrier

Soage: Design and manulacture a cush

k ter that Elair can operate

L

SpeciNeations Mubs s cariorm cusier P Blsircen use by himesll, 1o e has

wrd righi s Hee o L] friks, e i
Thes carris Foek et MTTA. bapal regulsseray,

e ikl raaci i b i rpa=sd by somecrs s uniem ke s B oyl

G bmbem bl rfbn e waris, bry Airrs.

o Fil Boons

Cidepls

Dl concmpin wasra neof recantssd, rasr mcoried, or csher. Bogt o icore tvps
=t winch for maibercs, o BeTng provess] Bl cen cpareis s wire b, s Tiered
ot tha e v be ks doen oz denigra,. (ecioein gt ke b dioa Ealoea:

s ligm silection: ik Firsl fwa Sesiga b, T
s e - Y FEEEE
: . gl .-Imn-r:h H.“. R ]t EECHE 0 s [l au W
ot (] (LIF] ] FI% i '_'_"'r-l
riafesislrastaa e A Eal I - =
Diesign 10 Verthcal Carries
R
Dankgn coerebes: Tha B oriarinl dasign slkews Bar 52 aasend srd mine she Fook
oot cnrriar T o i — and
e Wbard ik place by He miard
R Danhgri Temimras: Daeigr incleden sa u barmion fres Wi g froem Hha coier sdps ctibs
oot wra sxtards ba 1heibaz of Bk osrfor soire nsfsty,
o o) Disvlgr wrakyaia: Ths ZSacl gy e sx'idaded with T
bard calculsbiony sred in SOUDWDERS srakxin
Desslgn cormralens: Dnir deivm hip Soile up to tha olmiar, by daay grE
frork o bin trike sred mas iy winc Bas S triks uz. AN CTORN BaCHSE darign, end & umallarcims-
or cremr-asesen dagre Tha psusrs sasber
Disnlgrs Temisran: Abscem cnia 8 hitch secnbvar oo thas Bk of Bie o ——— el b
Datkgni TH Iir t-thin chamigr. vemn va B nbad wish m RAATLAR ricks dirmcily i\ poin. Tha
eript, hared suboudaticrs, sred & 5 b worka tmalys or., TEaos g § rucdrmam Sas- et petion Facs grerar FO5 0 b rrons
g ot B b il for arad wind. ook So eEmh
Thai calcalinticrn: gues 8 Fecior of Selety of= 0L

Clieatts: Blair Merwin, Sue e Carl Neiyin
Cligaf Lision: Sy Crimg
Supeavibiern George SEiwell

T mimibere Scdam Finkayson,
Jacods Heyblom, Mok Tuckey

Dighy Symnons

Spit el Thanla:

Chrrifine Frodiscts

UNIVERSITY OF
CANTERBL RY

Student projects: Mechanical Engineering and Mechatronics Engineering
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HYDROGEN PRESSURISATION

PROJECT BRIEF:

Tz svadunis traditionsl and nowel mathods of ro@iEn préesmurizstian for mas sensitves svistion spelicrtiana. The
main Fecur i to modal end sxperimsntally & the concapt of & reciproceting feed xystam.

MOTIVATIONS:

Groeding #anvironmantal concerne have cheampiorsd hydrogan sa the feal for Ehe futurs. Ta bvs & compatitlves arsargy
darmity hydrogsn must & stored s 8 cryoganic lquid. Mass-msneltve sppliceitions reguirs 8 o storegs prazswns o
minimiins fusl tsnk waight Tharafore hy gar FywbEmE are neaceinery when hydrogen iz used sa = fusl.

CANDIDATE SYSTEM EVALUATION
Four syutemo wars avelustsd uirg modale to pradict gyetem mem, poses conpumiption, and afficiency.

i e

Pl CErad T e Mol
M i el T e e
e o B e
mmﬂmmmmlmer|ul-
u = -.llhuTlmlildl!!-m anE -ltﬂ'lr:!.-mw

RECIFPROCATING FEED SYSTEM {(RFS)

& raciproceting Feed syeiam willisirg the high volums sspenzian etio of LH;pressmied i opporiuniy (o dasign
mnd baild & lightwaight and comps<t rapid prammurisstion systam.

. K. .
MALVE R SEEN Al BF 7 PR RH DD HFEESSiN TALMES OFEH AND SYELE I
TaHE FILLE WITH LIGUIE :umﬁﬁm FlLdrmd SUT GF RFd Tal Td SEPEATED
HYSBSOGER HEAT ExcHAHGER

THEEE TARES Ba " SUT SF BT FROVIDE CORTRMUGUS FRERUASED PLES

Tha RFS benk iy @ B0l n'—n'-ih-ﬂ:htl'-

ALt

=F

— Heating Elements
S0 haitar ik S
FrEmUCImT.

Sudant Tanm: Mibch Dawiy, M

Suparvisce: RMark Jarmy

Eamice: Jarsy Halar
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LUNG MECHANICS

4 12 DEATHS/DAY E rSEUFIE mman-

from g sipsieciion b W DIAGMOSIS MODELLING CARE MANASEMENT

2-3% OF NZ GDP L@ B =L

I“'\-\. I.r. .1 . _,-'"I
Parsanal hestthcare exponses
erasting lrge Bevices bo simulnte obatruct ive lung J [ Endetrachaal tubs (ETT)

-

SOCIOECONOMIC GAP A

oufta far reoniaies

Simulating COPD ETT Cuffs for Neonates

Chronic obsfruciive pulmonary disease (COPO) affects more Ehan Adult  endoiracheal tube (ETT) oulfs are
200,008 Mew Isslanders We are develoging a device o nduce Inadaguate for use in neonaksl patients.
sympboms of COPD in haalbhy Besd subjects, bo enable sabe, rapid

O S R — t davi and protecol Goals . Misimissfeliminate eulf coatact om throat.
+ Croate lurbabancs in air few past oull 1o black Mo

Development DESIGH TEST MPROVE = REPEAT | ¢ Des gns [ e
i " i SLA printad wilh | 50 T ¢
| Mawihile Fesin. = id % iJ
=== Find riedacs cufl sunlies ares prassing irechsal wwall,
l’ f lurbulanes in fosy, - resistance by Escaping air.

Testing  Smoke wnd green e used 1o visuslise
Sirfye in simslaled Trachea”

Hialias b2 vl ai

Fil‘. a I. D ES ig n Ihir g h £ap Oular lubss J— d__ y ___:::::::::::.::1
The final desin uses resistance Mbars and & feieai r,;:@'___—-ﬁ_’!i_—__. _..""-ull_*:.l

voluma=lmiled elastic sxpansin chamber § [ . B )
{VLEX-¢] 1o increass exhalation restslance F Frossura SR - l iy el

¥ | A | Lerg [ballsar)
Mgasuraments fram prassuns L I -

- — e i A J
SERdOES aFw Used b caleutats  CPAPFillars - TSRl Ee i P;':'.:f: 'ﬁﬁ_} dataina wilk
bresthing websme Mo asd . g L° R s Aprg Erassirg”
i ¥ [ = EraghITT
FiSSLnE. r iy haima
; 'df:\. 3] | Ic mrulsis 'hb Lamsr cranlen cotiest
.I 4 . ] Erunlking bsrwunn g §18 mTEcE

Deanects by CPAF midk Oma Way Air Valwis Dula analyied usisg eolsur

Resulis pescssing tunetions in mamLAs
Mellh, & compare  Smoke

HGSUHS ' T e ] ' L AR ceaceniralions im iraches between lesi videss. The
e cull was very succesalul Blscking escaping Mow
Cimulated ¥S ', ' L. . duriag s
real COPDPO. [ "o, oo inspiration iright)
||;|.;|F = - ] I.'-\. : . -.__: . e e e
Mote the widalsep i 5 . s
o inspinalion & Sue —_— - I fpe— i e ) --.. e
1 anti=Cavig Tiliers. T e R R it
Thot devici suecis shully simulates the stfects of COPD im haally iest subjicls : . =
Rasulls wire validaied by comparing priasurs - flow (PO loosps of Baalily = SR
bast subjests bs COPD dula el '
RS )
l)]("‘@ = lnisey Cliten F man Prol Seol Chass in =
v % Menad Bimand E Ted Larrias i WefAbaa.
wah g ﬁ““ p EllmOuy ey —
e et Smith * Trudy Caljé-ves Der Kisi
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Measuring Sleep, Stress & Anxiety with

q ’ Wearable Technologies

PROJECT SCOPE & BACKGROUND

a1 3.6% of the waorld population affect=d by arxiety & chromic pain

» Curremt ascecsments are sabjsctive

n Heles therapeutics wanis an objective, readily available, long-tem
measurement fior clinical trizls of CED producis

DEVICE & Al GORITHM SELECTION
Consziderations:

n Type'guality of sersors
» Biomarkers measured

u Jurpoal iz to valdate strezs & HE metrics measered by wearable
devices as an indicator of amodety amd pain

4
—

4 N d k
—— -

a Metrics provided
n Dirta resolution
n Hcpessibility

» Cost/prevalence

Garmin Venu 50 was selscted
fFor validation testing

COLOUR-WORD-CONFLICT (CWT) & COLD PRESSOR TESTS

n Stroop effect is & delay in reaction time between controlled and sutomatic processing

of information

» CWT imduces anmiety by expesing subjects to conflicting stimuli
» Caold pressor induces moderate pain by plunging handsrist in ioe-water

GREEN | €%

n Thase tests are used to walidate ability of 2 device™s built-in stress metnics to messurs BLUE
wearers stimulus-response
TEST PROCEDURE RESULTS & CONCLUSIONS
n M0 parficipants [15 male, 15 female] | @ Garmin alporithm shows good resoletion (meacerements
» 10min relaxation to s2t 2 basefine taken every dsec) )
» Himin colowr-word-confict test n Recpomse to stimahes is cleady measured by the Gamin
w 10min relaxetion to reset s baseline Wenu 30
4 Psec cold pressor test n Pralim. condusions show this device/slporithm would
s 10min relaxation o reset baseiime provide pood data for CED clinical triaks
Cold Pressor
) __ [90sed]
Relax [10min] Relax [10min]
CWT [20min]
% »
Cold Pressor
Relax [10min] Relax [10min] [90sec]
CWT [20min]
€ >

A !
HETIERN

rAsaps i Munieska
BT EEEH TR ST

1o

UCw "
[NIYLRSITY CHY E L I u
CAMNTERRLRY

THIMMEEMMDH.L-E

Eq:umtﬂiﬂ_n-nf.ﬂmﬂnmu.nr Tony Zhou,
PhD Candidate Iozie Dion

Special Thanks: PhD Candidate Hamish Ferguson,
Dir. Sterwem Su
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To design and produos a profofype remaote release olamp for
Coatheon's Shelifish Towar. The Shelifish Towar &5 a new form of
auitivation tecdhnology that is submerged 10m deep for axposed
brake foug. oystors and mussals) famming. Tha ramole roleass
damp is to be attached 1o tha top of the o remova
unnecessary diving risks and impross harvest efficiency. Sucooss
far this projact will be achiswed with a working protobypa.

« BOF anghe on inner oone: crestes o solf- l ; o

locking machanism uses the ioser's buoyan-
oy io clamp onlo the mooring no

« Mowing inner cone pieca up will relerse
clamp aliowing tha iower o fcal 1o tha
ooean suriaon

« Twin, double acting cylinders provida :_-: :
ZikM of force at 210 bar L
« System includes directional contral

ST anc g 1] 1 [

Pelyprosyiana
esrisg Line

« Two symimatncal sechions. far oy &s-
sambly

« Hydraulc cylinders sit af B0 pariicl
with tha angla of tha inner canes

« Conas relasss mooring lina as oyin-
Choirs. ariaind

Wi Liww g, Favare Powes. e Mas. % Hgé FI.-II'I53|
Wivalx: Krale Homves, Canbll Misivan, Mol iaelvl o e sy Pl o
e W A ITIWERIIWT |

. Thres mathaods ta grip tha ropa wera da-

welopad during tha concept phase

+ Tessling resulied in tha final design confain-
ing lerge sarations, an offset of ona ropa
diamatar, and an anghe of S0F in aadh jaw

Wireless commumication is needed o fa-

cibtabe relssse of clamp ramoloky

frosmcren o for cisars)

» Traditional mathods (Wi-FL Radia) un-
suitable for undonwabor usa.

+ Innovative systam using Uiirasonic
frarechscers orealod

+ Eyslem sucosssiully lestad in iresh
e st wesber (resuls. shown balow)

I ERE T T

S CAWTHRON (Y

m
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Hemp for Healthy Homes

. . Wi N
" Motivation and Soope
Fanalisn ME of Tarsnak | manuisouras Prefalricarsdwia L sy Trom wiesd- beced
using Rigd Arr Earmiar achnalogy. Products of the hemp ndusy may be stk @ protus a
OO ETUCINPd el with advancajas pvr i oy s waa o ssd panike
Aimeed m demrming the ki acbilg of a hemp-basad panel fruea in £8 WE 5 O TLTian

inchidin
Davilgpa n':ﬁ.rh::l.rhg pracess 1ar 3 han - hassd comsmucTian panil
innpmﬂ- mathanical praperiss af bemp paniks and radional panss.
i Bvaluiaw cLsEnahi |y banefs ol hemp panik
sl ESOmaK s and 0o Dmic impa o of hanp pansds.

Hamphardie 105
ol 1kn plant, snd

naflan m=Emk Midarmie praesd ol
procht e hexrd it drind 42+ §% moar s
cariant, andmisadsl MUE " 1T s ety o

achaicn (B% by wuightl 450 by l

" Mechanicsl Comparisan with Woad-based Composites

Terella Swrength Incarmal Band Srangeh 24 hr Cold Weanr Thickness Seall Tast i

Foom - o 1

A | nr o i

. e 1.

2wl jo=- 1

g = — ;"_r_ £in

! -] ]_,_.' == - . L —
:i'n--l-l-l::u-u.r-iui-g W S0 B e esmplen 1 plied apard :ﬁ-ru:;:—-:-—h-—.r-nt-

daghana T Hhraugh fha s b direchian B hr subrsersica sk 207

iy wi vl Hrep T e B Prinie | g o 1| vim g 1. Braal simim e i b Pyt 1 1 SPUICT T IE MG L BT P R, BT
L [ Hemppana [ Swored board pood-bascet) || Pardcis board perood-hasad)

Ll!l'nqld'tEni'n.h'rl

ot | b he:
Tlﬂlﬂﬂqma p:ﬂ:  CAQUeSTer B2y

Adsie COZ nouivalan, comparad @ prediosa 51T M
Tizal: - 53 kg L0/ m? 197 by amimss] by 2 wiood- m;ll'mhﬂ'-
Eacad aharTiativ e
o
UC@ l-IF'\I'-"E:IEIIﬂ' Tine=HAEI
TUkIVEREITY Ol ks Midals EI.I.FHIBrI"ﬂ'I et
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Sorting the' Waste Issue
ith Susthinable, Organ lutions.
gth I5po
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Inform Me

Active Journeys
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The Mystery Lockbox
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Nature Fall

A sustainable sohrtion for
the modem day playground
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Stop in Place Snowboard Brake
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Eco Core
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Meal Delivery Trolley

Christchurch hospital Campus
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BRIEF

Currently there are only a few products on the market
that combine two-way communication paired with

OnDemand location tracking of users, for cutdoor

Qutdoor Comunicatio adventure use. One common and very popular example
BY REUBEN BEARPARK of this is the Garmin in-reach mini. However, this device
ID: 43788627 is very expensive, costing around $650 making it less

accessible to its users. The primary use of the InReach
mini is to notify outside parties about the wellbeing and

progress of its users.
AlM

While this is important it's also critical to have a cheap,

Develop a simple, easy to use and marketable product that allows users to reliable c:mmurlucatlonl'ihand location I'": with people it
communicate easily and have on demand location data on group members you mbay “Yeha ong "‘I"" ¥°:_’ |:|caﬁe giseparationiori

when needed, all without the use of traditional Infrastructure such as cell members wish to explore individually.

networks or internet.

As This product is intended to be used by the
Adventurer, it should be usable in a variety of situations
and weather conditions. Being able to withstand being
dropped, and exposure to elements such as hash sun,
rain, snow and dirf.

It’s impaortant that this device is easy to use, small and
light. As a large bulky device will more likely be left
behind and won’'t suit anyone trying to go outdoors.

Product Features

+10 - 20 KM Messaging (LORA technology) «Different colour options available
*Accurate location tracking piggybacked off +Easy to use

phones GPS. *Cheap and accessible

slong battery life (multiple days) *NO cost to message

ssmall, lightweight and portable *Replaceable antenna

+IPX4 water resistance. *Replaceable components

*Tough and Durable (Tested to MIL-STD-810) «Sunlight readable E-ink display
*Easy messaging though app on phone. «Aesthetically pleasing.

, Standard 2db Antenna
Internal Components

f SMA Antenna Connecter
s

TTGO T-BEAM

External Componerntis

. - 1800-2500 mAh LiPo
Exterior Protective Shell Battery

E-INK Display

Rear Interior Clamshell
Control Buttons

U Reset

Page Change

L
g Power on

Front Interior Clamshell

The outer protective shell is made from

injection moulded Liquid Silicon rubber.

This is to offer padding protection to the

internal components and alsa helps hide

the join lines and button holes that are T

present on the internal clamshells, helping PrOteCtlve CIear scree"

ta create a much more seamless design,

The two interior clamshells interlock with the use of a flange
and stays fixed together with the use of four small screws that
attach at every corner. These internal components are made
from injection moulded Block copolymer polypropylene
offering the components a tough and durable mounting
surface and protective housing.

The protective clear screen is used to protect the e-ink display from
heavy impacts and scratches as the screen is not an interactive
surface. here an abrasion resistant Laser Cut Acrylic is used insuring
its tough and durable. Making it capable of lasting the harsh use cases.
that it is expected to see over its life time.

ESCAPADE Outdoor Comunications SUPERVISOR

Reuben Bearpark Euan Coutts

Industrial Product Design - ~F N ONT
EMAIL ADDRESS ch PROI)LT(/ I I)Flsl(,N
rab224@uclive.ac.nz productdesign.ac.nz
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§» Bloom

Mental Agility Application

Introduction (Timatatanga)

Possessing a good stateo f mental
agilty s key towards liing ahagpy and
heaith I With theworld popiation
rpidly growing, the percertage of
seriar citizens is escalaing.

it o v et than evver o push
Frasalth y ety a1l eroourag e

et tal growth. Biooen is an application
which e hances an individ usls mental
wal-being by providing cogriive
e e and social cormection.
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The Design Process. Project Aims.
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A game to support
mental health treatment

Project Brief

oVRcome is o Chesstchurch bosed start-up

that uses virtual reality to moke mental

hedlth treotment more accessible. We were
Gy it

a fun way fo engoge users of

depression pragram

Howr did we moke a game for depression?
Wiiking Mefmly’ i the . Welooked at game ideas bosed on different

brain's ability to remember birgin eusrcises ond areas of depression

0 small piece of information | & S SER e treatment and protototyped our concepts.

mmithm\‘; :"‘ET — . For user engogement, we also brainstormed
Depression tends A ] several narrative designs for ur prototypes.

waeaken working miemorny, =

so'we hove designed o s OurVR gome challenges o player's abiity to cormectly

maze navigation game that -] rermermiber a path threugh a moze and retroce that path

could help ployers improve |'"_-.| bockwards, The player is shown a path through the maze,

then rmust use quide a ball backwards on that path.

W¥hat did wa achlava?
Ta find the most satisfying way to play the gamae, we
dieveloped four o guide the ball through the
maze using gaos o

#Tilting the board to rall the ba

#Tracing a path for the ball to follow

=Rotating the board to let the ball drop

=Turning comers in first-person view

Wiz provided several Bamative Design ond User
Engagement recommendaticns including:
e fn o\Acome Style Guide
«Characterfc ampanion ideas and user journies
¢Llsimg 360" videos as the enmvironment
These features would achieve oWAcome's goal to
retain their subscribers i a fun and engaging way.

oVRooma: A game to support mental health treatment e M
th-|rh-‘*h- A e |
e =
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OUR GOAL

Do airn vears b crmste o garm B |9 e bkl Engioed
Eadel Uniyiiss, wheis [hi Man S b Bl gheel
Eeraing <hiac Bafia In G pod apocakinic Endicopa b
riseh & FoiE BIoanaRol land. Wi wonled o meks o
garmie Bl could s Gion anjsyoke gorve adaplion of
B anchiba, & wal & Be asbariaining for Belh g ol tha
franchiie and nicomat alba,

WHY WE MADE IT

‘Wa wanied g make Il game Becauss wi Fall hal e
ey Wl ke ppieialed ofer T mlecie) v alie
Prorugte il e concapt of imaydog ol ek nd
o Inlesmilieg gamapksy - Ral o conireling and managing
a clly relad 1hen @ pancn in 4 iufvivel gami. wa wanisd
el o o bl ke o Sralegy o windval garma, &
eallaciing and managing MaciTcnd i GUF gar prisany

THE RESULT —

Toem s weit erched Lp reking s lop deren 20 sbalugy
and Msurcs Msnogermenl Gores whens [h Doy
sanliak a redng ey iy colect amd Fasage
massnced whils avalding or iighling ciher e, Ployers
can win ihe ridsuror hiy celecl lo vpg@ads end mprove
Tk <y & iy Bragies, uniesking fiew odvaniaged ai
My peesgrs lward B e of e s,

Parehable Motors —=—K

o vl i orad e ricepiEn
dna = b ing

— e Ew_

CrmEmnEg g =
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202

TAMA

PROJECT BRIEF

Miul Studies (s bocking inte e
development of a BShind persem
advarture game thot fells e
story of the MEari hero, MEd Wa
wors tasked with creating a

] wershon of e gama. In
mh:lﬁh':hhﬂurun god.
mesnn as Tamanvsi-Te-RE. For e
gama's dasign, we were te mix
auciting combat-hrsed gamaplay
with am isderaciive ratalling of S

classic shorg

MALUI

and the tale of

4

BOSS DESIGN

Fighling & sum god Is nol oy
Tarnanulste=ri us spappad with
deranstating sttacks to destroy Wil

Magma Eruplion: Fire is torn irom
tha Lave and brrled 31 M, loaving a
lingerineg Ball of fire

Colaesal Fisl: Tamanul Slams bis
lists on  Wdul, desling massiva
demnage bul dramisg e gods energy,
luerding him open 1o Fitack.

Salar Breath: Fire spaws frem tha
Boads meaubh B M3yl gats set on fire,
hils bt bat st Slop, Drop, ssd Roll.

T el P T e | i i By
L — e

a

COMBAT

TAIAHA: ts long wooden Body
slloas quick pracision abtncks while
the sharp gragnsions Hip oots through
pots.

PATU: The close dstance club
waapon, carvad frem greensiona and
decormbed with war kowhabwbel s
pariect for sebduesing an angry god.

Enchi waapon has o unigue meovesed
that can be uBlsed against Miuls
los in differant ways.

[ —————

NUI-TE-RA

PROJECT GOAL

Our goal was fo creale two levels.
An ewciting yei challenging boss
fighi wikh ihe sem god, aned a baionisl
bevel Bt intreduced the player to
the pemepley and storg Both levels
revaded Mol combat smd movemant
mechanics fo meke e gameplay
axcaptional. Finally and with great
imporinnig, wa nasdad the god, s
all his sira, to feel ke a looming
threal

MAORI THEMES

In order o sppropriataly represant
Mbori cutture, and tall this story, we
mix fariasy with Bestory Our salf
drivem reseanch and consulEadion
wilth Mul studics, helped us = this
ragard

The beels are edlusnced by nabive
Avtearos lendscapes and MBonl Ba
Par MBurs willage im The tubsrisl level.

The weapons are ol Easod on resl
M Bori v apons with a slight bsist.

Maul and Tamaari=ia=rd, both wear
Eradibiomal Plu=-Pia skirks.




Submit a project for next
year

If you have a project idea - half a page is sufficient at this stage (the brief can be refined later)
- please email the following information to engindustry@canterbury.ac.nz:

- Title of the project.  Constraints and/or expectations that needto = Support (time, resource & equipment)
« Contact name and contact details for the be taken in to account for the project. your business/organisation will provide
project. « Type of sponsorship option (individual/ (in addition to sponsorship).

Summary of your expected project outcomes, group). - Any other information you consider relevant.
for example, what you want to achieve or the
problem you would like to solve.

PROJECT TIMELINE:

With exception of Civil & Natural
Resource Engineeering (CNRE) and
School of Product Design (SoPD)
the preferred submission date for

MADS Summer Projects Finish.

Final Year Projects begin.

an idea for a Final Year Project is:
December for projects to be
started the following February.

SoPD Project
Submissions
due prior to
Semester 2.

January February March April May

Final

B bmissi
For CNRE it is mid-August, for " guce for

December
Ain[  aunf

projects to be started FI:raoljZ?;
the following July. CNRE & SoPD
. November October September August 2022 Final Year
For SoPD, FYPs run in Semester 2 P & Projects begin.
only with submissions required by
Final Year

end of June. Project

q q Presentations CNRE Final : .
Master of Applied Science (MADS) MADS Summer Year Project m;ly:a;ror;;?ects
Summer Project final submission Frojects begin Final submission submissions due presentations

) date for MADS for 2023.
date for a project is the end of Summer Projects.
September, for projects to be As student numbers are limited, and vary from year to year, we recommend starting this process early to avoid missing out on having
started in November.. your project selected.
- L. W

Contact us

industry Engagement Team

Te Kaupeka Plihanga | Faculty of Engineering

Te Whare Wananga o Waitaha | University of
Canterbury

Email: engindustry@canterbury.ac.nz
Web: www.canterbury.ac.nz/engineering/industry

—

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



