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FOREWORD
Here at Callaghan Innovation, we’re proud to be always looking
forward; scanning the horizon for the ‘next big thing’ that will
shape our lives, and supporting those innovators who will build
that future. The C-Prize has been a key part of that vision since
2015, and this year’s competition showcases future ideas that NZ
has to offer in the wonderful world of wearables.
We called on our entrants to come up with next-generation
wearable technology that would help New Zealanders live
healthier, work safer and play smarter. Together, these three
areas highlight key challenges already facing our society. Like
most developed nations, NZ is home to an ageing population,
with people living longer than ever before. Our workforce is
diversifying, and that comes with rapid change to existing safety
regulations. And, we are home to a host of professional athletes
who want to compete at the highest levels.
But where there are challenges, there are opportunities to
innovate. And in July 2017, 92 diverse teams submitted their ideas for technologies to improve
human performance and wellbeing. From those entries, ten fantastic finalists were chosen, and
since then, they’ve been working hard to bring their concept to life.
Under the watchful gaze of our network of experts and mentors, we’ve seen the finalists go
from strength-to-strength. I’ve been amazed by their progress, commitment and determination.
To my mind, it conjures up the ambition of historic Challenges Prizes – like the Orteig Prize won
by Charles Lindbergh, when he became the first person to fly nonstop across the Atlantic. The
C-Prize truly is pushing the boundaries of what we thought possible for wearables.
The story doesn’t end yet. Many of the finalist teams have already set up companies, and will
continue to grow and develop as part of New Zealand’s dynamic wearable
technology industry.
To them, I say thank you for putting your trust in us. No matter who takes home the Grand
Prize, we know that all of you will go far. And we at Callaghan Innovation will be there, proudly
cheering you on.
- Vic Crone, CEO Callaghan Innovation

THE JOURNALS
Like all good innovators, this year’s finalists kept a record of their progress in a research journal…
but this journal was online for all to see! There teams regularly reported on their progress, their
failures, their successes, and lessons learned along the way.
Through these exclusive journals, the public were offered a behind-the-scenes look at the
process of innovating and inventing. They also gave us all a glimpse of the journey you have to
go on to turn a brilliant idea into a life-changing product.
The following pages contain an excerpt of all ten finalists’ journals.
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WHAT IS THE C-PRIZE?
The C-Prize is a technology competition that pushes the boundaries of what’s possible.
Following on in the tradition of challenge prizes, C-Prize challengers look for innovative
solutions to specific issues.
The inaugural 2015 C-Prize focussed on Unmanned Aerial Vehicle (drone) technology for the
screen industry. The winners, Vortec, developed a technology that allowed drones to move
sideways without needing to rotate the body, making them faster and more stable, even
when flying in high winds. Runners-up Dotterel tackled the ‘droning’ noise using a specially
designed acoustic shroud. They went on to win ‘Most Innovative Product’ at the 2016 National
Association of Broadcasters show in Las Vegas, and were invited to take part in the most recent
Techstars Adelaide Accelerator.
In 2017, we set a different challenge – to change the face of wearable technologies, and design
hardware-software solutions that would improve human performance and wellbeing. We chose
three themes that we knew mattered to New Zealand:
•

Live Healthier

•

Work Safer

•

Play Smarter

92 teams submitted their ideas, and 10 were chosen to make it to the final stages.
Over the course of four months, our finalists have taken part in two intensive bootcamps, honed
in on end-user needs, received expert Intellectual Property guidance, and carried out market
research. They did this while proving their concept, developing and testing physical prototypes
of their wearable solution, and pitching it to a panel of expert judges.
Their journeys are just beginning.
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BOBUX

ABOUT
Team members: Sam, Robert, John,
Sarah and Andries.
We want our system to become a useful tool
for podiatrists and families. Integrated into
a shoe, it will collect data to help diagnose
foot health problems, or alert parents as to
when their child should upgrade to a
bigger size.

JOURNAL ENTRY #1:
AUGUST
We’re delighted to be finalists! Since the
announcement, Sarah and John have been
using their network to help us fill a coding
skills gap in our team. We’ve also been
setting up all our various communication
and management channels – Slack, Trello
and Google Drive – so we’re feeling pretty
organised. Robert has just returned from a
footwear course in Portland, which went
well. It’s great to be back around the table.
We’re already prototyping too, building test
rigs to validate our ideas, and we’ve been
given access to the textile lab at AUT. To be
honest, apart from one of the team leaving a
prototype in Wellington after Bootcamp #1,
it’s been going well!
But we know we have some daunting tasks
ahead, including learning how to make sense
of the data collected from the shoes.
The team is really focussed on our goals,
so we’re determined to ‘push the boat out’
tech-wise.

JOURNAL ENTRY #2:
SEPTEMBER
These days, we’re all about prototyping,
testing, more prototyping and more testing!
A lot of the components we ordered are
taking longer than expected, which has
slowed us down a little, but we’re busy in the
lab making some new smart textile samples,
and we’re exploring validation of the sensors.
We’re constantly learning about the material
options for construction of the shoe
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(kids tend to destroy shoes very quickly), and
our new machine that can be used to attach
soles to the uppers should speed up the
prototyping process.
We’ve added a new team member, Andries,
who is a software expert, and having him onboard has been a huge help. Sam and Robert
will be in China and Indonesia for part of this
month, so we’ll be a virtual team. Generally,
the cadence of our output has really
increased, which has generated all sorts of
offshoot ideas. Now it is time to refocus, so
we can meet the deadline!

JOURNAL ENTRY #3:
OCTOBER
While some of the team are travelling, the
rest of us have focussed on environmental
testing of our sensors. We were surprised
to find that when a child is wearing socks,
humidity doesn’t affect our readings.
However, when a child is barefoot, the
readings are erratic and noisy, so that’s
something we’ll need to account for.
Andries has successfully built a prototyping
app to help us gather data wirelessly. We’ve
had some components short out on the
development board, some surprising data,
and there’s still ‘cleaning up’ to do on the
app, but we’re getting there!

After learning very quickly through multiple
rough prototypes, we managed to test a
working prototype on 20 kids. We also spoke
to parents and let them explore a mock-up
of our user interface, to understand how the
technology could fit into their lives. Their
reaction was overwhelmingly positive…
it’s been so valuable to talk to potential
customers at this early stage.

JOURNAL ENTRY #4:
NOVEMBER
This month, we’ve been refining the
prototype and user journey, and preparing
our final pitch, as well as working closely
with our factories to improve the sensor
design for production. We’re getting great
insights from combining traditional shoe
manufacturing with electronics!
Data visualisation has been a big priority too,
and Ellen from our team is busy changing
the way we present our information – this is
also feeding into our app, where parents can
access sensor data for their children’s feet.
Elsewhere, we had a few small hiccups with
the smart textile sensors, but we identified
the problem and are confident it can be
fixed. It’s great to be finally at the stage
that we can see what this will look like as
a complete shoe and end-product. We’re
nervous and excited about speaking to the
judges, but based on the latest round of test
results, we are starting to look forward to it.
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HAURAKI
Team members: Claire and Simon.

We also did some more work around
our end-users, with Claire attending the
New Zealand Speech Language Therapy
Symposium in Rotorua. As a subset of our
potential end users, it was great to chat to
other therapists about how they could see
our system working.

Our wearable helps children with receptive
language impairments to understand what is
being said to them. It can be worn by parents
or speech and language therapists to reduce
anxiety for the child, while encouraging
interaction and developing better
personal relationships.

And the final area of focus was on the
system itself. We’ve made progress with our
physical prototype – it’s looking great –
and we are starting to get to grips with app
development. This part has been a challenge,
but it is something we’d hoped to learn in
doing this project.

JOURNAL ENTRY #1:
AUGUST

JOURNAL ENTRY #3:
OCTOBER

Since being named as finalists, we’ve been
working hard on getting the software up and
running, which involved some seriously late
nights! But it’s been worth it, because we
now have a basic working prototype of it.
We’ve also been exploring the needs of our
end-users, and as a speech and language
therapist myself (Claire), this has been fun.

The madness of school holidays
constrained our time a bit this month, but
we still managed to further investigate our
intellectual property options, and we’re
quickly learning the importance of ‘getting
the story right’ in sharing our idea
with others.

ABOUT

One thing we’re wrestling with is how best
to attach the device to the wearer’s clothing
– we’ve found that this is really the key to its
usability, so it needs a lot more thought
and development.
In some ways it is great to do this project as
a married couple – my husband Simon is an
engineer – as we can talk and explore ideas
all the time. But that also means we hardly
have any downtime… but I’m confident we’ll
get there!

JOURNAL ENTRY #2:
SEPTEMBER
This month has been really busy, with three
big tasks to focus on. IP-wise, we spent
some time with the team at Potter IP, which
proved to be major learning experience for
us. It helped us understand the IP process,
and it highlighted the importance of being
mindful about what we say in order to
protect our idea!
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Once we got the kids back on track, we
started gearing up for some intense user
testing, which we expect will go on until
early November. We interviewed one
amazing Mum, and are looking forward to
meeting with several more inspirational
families, childcare centre staff and fellow
speech language therapists over the coming
weeks. We’ve also had some great feedback
from the Autism Association about our idea,
and thanks to Marcus King from
Callaghan Innovation, we’ve had some keen
families get in touch with us about trialling
our prototype.
Simon attended the second Bootcamp,
along with Carl from 4ormFunction
who has helped us design the wearable
component of our product. The Bootcamp
itself was really useful, but it was also a
great opportunity to regroup and revisit our
priorities for the rest of the project.

JOURNAL ENTRY #4:
NOVEMBER
It’s been a busy month! As word spread
about our idea – including via an article
in the NZ Speech and Language Therapy
Journal – we received lots of enquiries from
families and institutions wanting to see it in
action. So, we’ve been busy meeting with
families and testing our prototype, and
have had heaps of positive feedback. I’ve
also used it in several of my own therapy
sessions, and have really enjoyed it. With
our busy family and work commitments, it is
easy to get stuck in a ‘same old’ routine, and
C-Prize has challenged us to step up and
explore new opportunities.
Obviously, we’ve also been putting our final
presentation together, but with so many
aspects to cover, it’s a real challenge to
identify and link the key elements. But we’re
now really excited to pitch to the judges,
and have worked hard to put together a
presentation that clearly demonstrates our
tool and its potential social impact.

“This has been a unique
opportunity for us to
combine our different
skills to work together on
a project which we are
both passionate about. It
has given us the chance
to learn more about one
another (despite being
married for the last 10 years!)
and we both now have
a clearer understanding
of what we each do in a
professional sense. Without
the motivation and support
of the C-Prize we would not
have embarked on
this journey.”

Claire Bennett

MIGO
ABOUT
Team members: Leon, Emma, Guillermo,
Nicola, Maru, and Brad.
We’re designing a mood-aware wearable
device and system to help young people
with anxiety and depression.

JOURNAL ENTRY #1:
AUGUST

JOURNAL ENTRY #2:
SEPTEMBER

Since being named as finalists, we’ve all
been super-busy. Nic has been working
on our user interface, Guillermo has been
planning all the tricky back-end tech stuff,
and Leon has been working on Migo from a
psychotherapy perspective. Emma has set us
up on Trello which we are using for project
management. And we’re excited to say that
we’ve also recruited a new team member Maru Nihoniho - an award-winning game
developer and all-round awesome woman –
to help us develop Migo further. Our goal is
to have a working prototype within the next
3 - 4 weeks…. watch this space to see if we
manage it!

It’s been a huge month for Team Migo.
Thanks to Callaghan Innovation’s extensive
network, we managed to find a new team
member to help us with tech development.
Brad is a senior developer who works
with machine learning every day, so he’s a
fantastic addition.

We’ve also chosen our IP advice provider
(thanks, Callaghan Innovation!) and had our
minds expanded by the scientists we met
at Bootcamp. That experience reinforced
our decision to keep our users as the focus,
but it also gave us new insights and a
determination to achieve our goals.
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Thanks to Guillermo’s hard work, we have a
working prototype, and Leon is optimising
the levels and types of biomarkers that
we need to measure. Very excitingly, our
teammate Emma is our first official Migo
user! She has loads of experience in the
mental health sector, so her observations
as both user and professional are highly
insightful. I’m starting to feel like I’m part of
a team of super-heroes. “With our powers
combined.... We will make a difference for
people with anxiety and depression!”
Nic has made a logo for Migo, we’ve bought
a web address, and we’ve purchased
commercial devices – smartwatches and
phones – to test Migo with. It’s very exciting.

“Being part of C-Prize has
been a massive honour. I’m
proud of Team Migo, I’m
proud of all the other teams,
and I’m very grateful to all
the Callaghan Innovation
folk for taking such good
care of us. What a great
bunch of people with
wonderful ideas to make the
world a better place.”

Nicola Holden

JOURNAL ENTRY #3:
OCTOBER

JOURNAL ENTRY #4:
NOVEMBER

We had two sessions with Potter IP this
month, and learned so much! Jane and Alan
from Potter made the complicated world of
intellectual property seem understandable,
and they helped us to design an IP strategy
relevant to our business goals.

With so little time to go until final judging,
we’ve been prioritising activity into what’s
needed for the 24th, and what can wait until
after C-Prize…. This is only the beginning
for us!

Meanwhile, work on Migo continues. We
are constantly tweaking, adjusting, hacking,
problem-solving, revising, pivoting and
evolving…. Nothing stays still. We’re also
acutely aware of the enormity of the task
facing us. The mental health landscape here
in NZ is really complicated, particularly for
young people.

The tech team have continued their hard
work, putting in long hours on top of their
busy day jobs and family lives. We also
launched our website, and we’re now
working on a login-only area designed for
users. The feedback we’ve had from Emma
and other users has been overwhelmingly
positive, and that’s been motivating,
inspiring, and rewarding. We’re so grateful to
everyone who has supported us.

Bootcamp #2 gave us the opportunity to get
all six members of Team Migo in the same
place at the same time, and we made huge
headway as a result. Since then, we’ve been
doing loads of user interviews, which has
been a hugely meaningful experience. We’ve
also started thinking about how we can best
tell the story of Migo – step one down the
path of making a real difference to the world!

Like the other teams, we’re now wrestling
with the presentation too – we only have
20 mins to show the judges why Migo is
important, highlight the human needs it
caters to, and describe the challenges we’ve
overcome. That limit is forcing us to really
focus in on the most important stories, data,
ideas and results.
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PHOTONIC
INNOVATIONS

systems. Our system can offer the former,
but not the latter…yet. It looks like we’ll need
to up-spec our project if we want to make
the product commercially successful.

Our system, the WLD4005, is a wearable
laser-based gas detector that ensures people
who work around methane are notified if
levels of the gas are high enough to pose a
danger to their health.

On the tech side, we’ve procured
components for our device – lasers,
batteries, radio technology, displays, etc. The
big question we’re still facing is how best
to construct the optical cell in which we’ll
detect the methane gas. We know how to
make it small, but it’s more difficult to make
it robust enough to be worn by a worker,
while maintaining alignment and accuracy.
And then there’s the question of detecting
different gases… we have plenty of work
to do!

JOURNAL ENTRY #1:
AUGUST

JOURNAL ENTRY #2:
SEPTEMBER

Things have progressed well since we
reached the finals. On the business side
of things, we’ve been exploring the wants,
needs and interests of the users. Having now
chatted to lots of operators, it seems that
lone worker protection is a high priority, but
there’s also a need for multi-gas detection

This month has all been about determining
the absolute must-haves for our device,
while reviewing target markets. Our industry
contacts list has grown a lot lately, and
the conversations we’ve had have been
incredibly informative.

ABOUT
Team members: Ian, Daniel, Shane,
and David.
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Tech-wise, we’re busy testing the
functionality of our initial prototype. With
components arriving all the time, we
are keeping our minds open around the
device’s final form. So far, the results have
been better than expected, and we’re
homing in on our priorities, so we should
have an operational benchtop system
by early October. Our materials research
is progressing really well too, which is
informing the construction methods we’ll
use for the wearable casing. And finally,
we’ve set aside our original optical cell
design for now, and we’re exploring other
options, including sensors that utilise
infrared wavelengths. It’s full steam ahead
for us.

JOURNAL ENTRY #3:
OCTOBER
We’re finally getting down to the nitty-gritty
of methane detection, with calculations and
simulations taking up a lot of our time. The
key technical question had been exactly how
to quantify the concentration of gas present
in the sensor from the detector laser signal,
and we finally found the answer. All that’s
left is to get the optical system in place and
test the solution.
We did lots of market research in October
too – Dunedin Fire & Emergency told us
about the pros and cons of where (on the
body) is best to wear a wearable. The CEO
of Mines Rescue New Zealand talked about
the different sensor types they rely on, and
the head of Ammonia Safety New Zealand
highlighted their need for a system that can
visually render location data…. Which our kit
can do!
We have also been developing and
prototyping unit housing, which has been
more challenging than we expected. The
next two weeks will be crucial to the success
of this project.

JOURNAL ENTRY #4:
NOVEMBER
November could be summarised as the
‘Get on with finishing everything on our
to-do list’ phase! The proof of concept is
complete – we still have some prettifying to
do, but the technology is viable and works
in the confined optical space needed for the
wearable device.
Additional market feedback highlighted
other avenues we might wish to explore –
this project has really pushed our original
concept device into a much more capable
product. And finally, we’re working hard on
the final pitch, having regular team catchups, testing the demo, and refining the story
we’ll present to the judges.
Recent fatalities due to hazardous gas
incidents globally have reinforced how
important our roles are - now and in the
future - for keeping the NZ workforce safe.
We are determined to keep going.

“The C-Prize for us has been
a journey of fun & adventure.
We have all learned a great
deal from the experience, and
best of all, we believe we’ve
started the development of
a product that will cause
disruption in the industry, and
make all hazardous closed
space environments that
bit safer”
Shane Dowd
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QUORALIS
ABOUT
Team members: Sheldon, Nick and Will.
Falls can have a significant physical and
psychological impact on New Zealanders,
especially in those aged over 65. Our system,
FallCast, is a wearable technology that aims
to predict a person’s risk of falling up to three
weeks in advance, by continuously analysing
the wearer’s gait.

JOURNAL ENTRY #1:
AUGUST
A lot has happened this month! We’ve met
with gerontology specialists, who gave
us some great insight into tackling gait
analysis, as well as offering suggestions that
challenged our thinking on the problem
we’re trying to solve. We also started
reaching out to specific groups so that we
can start running a usability study for
our system.
We also kickstarted our prototyping efforts
via a small development board that has
an integrated accelerometer, gyroscope,
barometer, light sensor and Bluetooth
module. When working on the C-Prize
proposal, we’d developed an algorithm
that could use inputs from these sensors
to calculate the length of a single step, but
when we tried combining the hardware and
software, a single step ended up measuring
~80,000m long, so we were a little bit off!
We’ve started combing through the code
step-by-step, so we can uncover the source
of this odd output. We’ll get there!

JOURNAL ENTRY #2:
SEPTEMBER
September has been the month of user
studies! The first one came about via a
tangled network of connections, family and
friends of friends, and it was a group of older
people who have a regular meetup at their
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church. They were kind enough to let us
interview them about their daily lives, which
gave us some great insights into what our
product could look like. The second study
took place in a retirement village, which
introduced us to the types of metrics nursing
staff are interested in. Oh, and Nick was
asked if he’d marry a 90-year-old resident!
Thanks to a bit more code wrangling,
and a variety of other tests, we managed
to get a more accurate reading from our
development board, and we started working
on the web portal that will be used to
monitor the FallCast devices. We have a
(monstrous-looking) prototype attached it to
a shoe now, but next we need to think about
making it more desirable and wearable.

JOURNAL ENTRY #3:
OCTOBER
Software and hardware – two words, one
big challenge! On the software front, we
developed a visual interface that can display
valuable information about the device and
the person wearing it.
Hardware-wise, we finally broke free!
Previously, all our tests involved us walking
everywhere while connected to a laptop
by a massive cable. But with help from our
newest team member, Will Hewitt – or as
we have coined him, the ‘IoT wizard’ - we
ditched the cable! And that means we can
focus on getting our device into the shoe,
rather than strapped onto it.
We’re hoping that meetings with podiatry
specialists will help us decide on the best
form factor for the device, and identify any
potential impact it may have on its wearer’s
gait. Bootcamp #2 was fun – we loved
visiting the Auckland gait labs, and we’ll soon
visit the university’s Tamaki campus to run
our own tests.

JOURNAL ENTRY #4:
NOVEMBER
Our awesome adventure is coming to a
close, and we’re off to see the wonderful
Wizards of Callaghan for ‘judgement day’.
First stop this month was the yellow brick
road of the gait lab. I’d like to say that we
donned Dorothy’s red slippers, but we were
more like the Tin Man, with wires hanging
off our shoes and walking in
strange rhythms.
After the first round of tests, we saw
anomalies in the data, but we quickly
pinpointed the source of the error. The
second set of gait tests were fantastic – we
can now say with confidence that the device
picks up individual gait characteristics.

“Being part of C-Prize has
been an amazing experience
for us. Callaghan Innovation
provided guidance that kept
us on track and aiming for the
best possible product. We’ve
learned how important it is
to talk to those who live with
the problems we’re trying to
solve – that approach saved
us from a lot of pitfalls.”
Sheldon Nunes

We are excited and nervous about
presenting to the judges. We’re working on
getting rid of the pesky pesky ‘oohs and ums’
between our words, and on highlighting the
journey that Quoralis has taken so far… and
we’re not done yet. We are officially
a company!
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REHABILITATION
INNOVATION TEAM

ABOUT
Team members: Nada, Gemma, Sharon,
Usman, Imran, Richard, Faisal, Denise,
Thonia and Scott
Our system, exciteBCI, is a portable,
wearable rehabilitation device that can
modulate changes in brain nerve activity
to promote recovery in patients who have
suffered a stroke.

JOURNAL ENTRY #1:
AUGUST
Since making it into the final stages of
C-Prize, we’ve been very busy. The first,
and very important, task that faced us was
completing our Health and Disability Ethics
application for usability testing of the system.
We’re also exploring the question of the
‘social acceptability’ of wearables, so will be
taking more input from end-users on that. In
addition, we’ve welcomed Scott – a software
designer and developer – to the team.
At Bootcamp #1, we learned about the value
of early prototyping, so we started doing lots
of patient roleplay, as well as using paper app
mock ups, digital models and 3D printing.
This approach helped us to develop the
various sub-assemblies rather quickly – we
expect to have the three main components
of our system working early next month.
And fingers crossed, clinical trials should
hopefully start a few weeks after that!
PG: 16

JOURNAL ENTRY #2:
SEPTEMBER
Lots of progress this month! Our clinicians
have been working closely with an advisor
– who has had a stroke – to look at the user
experience, usability and social acceptability
of the system. This viewpoint has been
hugely important for progressing our work,
and her feedback is helping the designers
and engineers develop a
functioning prototype.
Scott’s been creating the user interface for
our clinician portal app, and Usman has
been setting up Bluetooth communication
between all the three components. We have
3D-printed several prototypes and consulted
clinicians on its fit and design.
We ran a series of roleplaying workshops
with clinicians and people with stroke, and
the knowledge we garnered there has really
enabled us to understand how exciteBCI
could fit into clinical practice, both now
and in the future. They’ve also helped us to
prepare for our usability and acceptability
trial – it’s feeling very real now!

JOURNAL ENTRY #3:
OCTOBER

JOURNAL ENTRY #4:
NOVEMBER

So far, the response to exciteBCI has been
very positive, but we’re not there yet! Our
current challenge is the design of the
headset. Because it needs to be worn while
the user exercises, it should be comfortable,
but it also needs to fit well enough to collect
brain signal data. So, we’ve been starting to
explore softer materials and slightly different
mechanisms to secure it in place.

CRAZY is the only word for it. The countdown
is on, nerves are fraying, 3D printers are
whirring, usability studies are sprinting along!
Both our patient and therapist users have
provided outstanding feedback on the latest
prototype, so we feel we are getting close to
a system that works for the patients, and has a
good fit with clinical practice.

The app is receiving a daily makeover
based on user feedback, and we’ve been
busy developing a library of exercises to
incorporate into it. Thonia (our stroke
advisor) has been testing it out, and so
far, it’s a thumbs-up! We recently had
a visit from the C-Prize film crew for an
update on our journey. This was a fantastic
opportunity to voice our passion, highlight
our achievements so far, and identify future
challenges.
We are also thrilled to say we’ve received the
golden ticket from the Ethics Committee, so
usability trials can commence!

Nada, Gemma and Sharon have been going
flat-out with the usability studies, challenging
Usman, Imran, Richard, Faisal and Scott to
update their work faster than the speed of light.
We have learnt a valuable lesson, though –
changing too many things at once can lead to
catastrophe. So, we are being smarter about
taking careful (if speedy) step-changes.
Planning for the final presentation to the judges
is in full swing. We are working through how
to pitch it, what to say, and what to leave out.
It’s helping us realise how much ground we’ve
covered in the last few months!
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RIPPL
ABOUT
Team members: Arnav, Horace, Tiffany,
Dylan and Derek
Our wearable aims to change the way
deaf people interact with the auditory
environments around them.

JOURNAL ENTRY #1:
AUGUST
We are very excited to be taking our idea
forward into the finals of C-Prize 2017,
especially as the only team of highschoolers
in the competition! We might have thought
we were busy before, but after the reality
check of the first Bootcamp, we’ve stepped
up our activity! We’ve been chatting to our
various stakeholders and mentors, carrying
out market research, and have developed
a timeline that will help us plan our activity
between now and the Grand Final.
The first Bootcamp gave us an opportunity
to explore a new city (Wellington) together,
which has really helped us bond as a team.
We were also lucky enough to get a tour
of the amazing anechoic chambers at
Callaghan Innovation’s Gracefield site, and
meet some of NZ’s leading
acoustic scientists.

“Being part of C-Prize has
allowed us to develop a range
of vital skills including rapid
prototyping, and learn about
essential processes such
as gaining user feedback
effectively, and testing our
claims. It has given our
team the confidence and a
massive support base needed
to successfully continue
developing our idea in
the future.”
Tiffany Chee

JOURNAL ENTRY #2:
SEPTEMBER
This month didn’t start well – the low-cost
early-stage prototype that we ordered from
a Chinese manufacturer failed to arrive,
which put us behind schedule. But we went
on to secure an experienced engineer who
is willing and able to produce the prototype
at a reasonable cost. We are very happy with
this, and with the contract signed, we’re
expecting to have it in hand in late October.
The legal aspects of our device have proven
to be more complicated than we’d expected,
so we’ve been looking at IP providers who
could help us to navigate that challenge. Our
key learning from the past few weeks has
been the importance of communication –
not just through emails, but face-to-face.
We have a lot of things going on at the
moment. Alongside the C-Prize, we’ve
also been taking part in a Young Enterprise
Scheme, but the morale within the team
remains high. We are more determined than
ever to develop our idea into a
real-life technology!
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JOURNAL ENTRY #3:
OCTOBER

JOURNAL ENTRY #4:
NOVEMBER

We’ve been in constant communication with
Enoch, our contracted engineer, who is busy
manufacturing our prototype. Thankfully,
all is going smoothly on that front, so
we’ve started contacting consumers who’ll
be on our user panel. Their input will test
our prototype to the limits, and help us to
optimise it. We’re very lucky to have Shaun
from Dotterel, a previous C-Prize finalist,
as one of our mentors. It’s great to have
access to such expert feedback, support, and
valuable knowledge, so we’ve been chatting
to them a lot lately!

Bootcamp #2 reminded us how quickly the
final judging day is approaching – though
we’ve been running since entering the
competition, now that the finish line is in
sight, it’s becoming more of a sprint! The day
we spent at AUT Millennium was amazing –
we learned so much from the other finalists,
and from the Callaghan Innovation team.

It hasn’t all been easy though – unlike
the other teams, we’re still in high school,
so we’ve found it difficult to balance our
school work, our business start-up, and our
personal time. But, with the support of our
friends, families and mentors, we’re
getting there.

Our prototype has been slightly delayed,
but as we write, it is finally on its way to
Auckland. We can’t wait to see it! We’ve
also been speaking with, and gathering
more feedback from, our user group, and
we’ve finished the first draft of our slides for
the Judging Day. We’re looking forward to
doing a ‘practice pitch’ in front of one of our
mentors. With the stress of exams nearly
over, we’re going full steam ahead.
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SCULPT
ABOUT
Team members: Mac, Jason and Julie.
We are developing a wearable location
beacon that provides enhanced situational
awareness in remote environments.

JOURNAL ENTRY #1:
AUGUST

JOURNAL ENTRY #2:
SEPTEMBER

Since the announcement of the finalists,
we’ve been focussed on two primary areas
– 1) talking to customers, to confirm that
the problems we’re solving actually match
their needs, and 2) looking at the technical
challenges around transmitting and receiving
radio signals.

Good news! We’ve found a reliable way to
share data across our network, and we’ve
tested this with four devices. We’re now
working on some new antenna designs.

We purchased a second-hand 3D printer last
week and have managed to get it working.
The next stage is to design the first iteration
of a wearable case that can hold our device
electronics and battery pack.
Software-wise, we’re facing some questions.
Up to now, we’ve been using open-source
mesh radio software, but we’ve recently had
a few setbacks with getting it to do what
we want – it’s a balancing act! So, we’re
currently considering whether we should
write our own subsystem instead. Once we
decide that, we’ll be able to define exactly
how all of the devices in our system will talk
to each other.

We’re also trialling a few different
combinations of hardware, so that we can
find the optimal platform to use. The new
GPS module that we ordered should have
included a compass… but it didn’t. And we
had to go back to the drawing board on our
screen technology too – it turns out that our
OLED screen was useless in bright sunlight!
Our new LCD screen is looking great, so now
we’re working on how to display a lot of
data succinctly.
We’ve 3D printed a test enclosure too, and
that taught us an important lesson – despite
being easy to get into, 3D-printing is a
discipline that takes years to get really good
at! But we’ve been enjoying experimenting
with different plastics in the printer, and
we’re learning lots.

“This has been an incredible experience for us – it’s amazing how
the combination of a prize and a deadline can drive innovation and
action. We feel that we’ve developed a futuristic wearable device –
and without the path opened by the C-Prize, this system might not
have appeared for several more years.”
Mac Jones
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JOURNAL ENTRY #3:
OCTOBER

JOURNAL ENTRY #4:
NOVEMBER

Fun fact: It turns out that the Earth’s
geomagnetic field fluctuates between
locations, even within the same country. So,
an ordinary compass can read a different
‘north’ in the South Island than in the North
Island, and it’s largely due to magnetic
variations in rocks deep underground. Now
that we know that, we’ve been designing an
automatic calibration routine for our system
that will help us ensure that our digital
compass always gives us accurate results.

After some input at the recent (excellent)
Bootcamp, we went back to the drawing
board on our case design. Jesse from
Callaghan Innovation made us realise
that we could make it smaller and more
wearable, and we’re grateful for his advice.
In saying that, as soon as we packaged the
electronics into their new case, our compass
issue returned – yet again, it had very weird
ideas on where north is! Thankfully, we
found a find a way to mitigate it, and recent
software updates have greatly extended the
radio range of our units too, which is great.

We’ve also been focussed on our IP strategy,
thanks to the awesome team at Ellis Terry.
They’ve really opened our eyes to the world
of intellectual property. And finally, the user
interface has been a key priority for us this
month – our goal is to make it so intuitive
that our users don’t need a manual, and
‘more buttons’ is hardly ever the answer!

In less good news, we managed to blow up
a battery by accidentally shorting stuff out
– that reminded us how tricky it is to pack
lots of components into a small space. We’re
now working on our final pitch and demo.
Squeezing everything we’ve learned into just
20 minutes is quite the challenge!
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JOURNAL ENTRY #2:
SEPTEMBER
This month has been really important for
us, as things are starting to come together.
We’ve received most of our bespoke
components, and have developed wearable
pouches that will hold the initial prototypes
for user testing.

URI-GO
ABOUT
Team members: Brendon, Mike, Andrew
and Frank.
Our wearable will support those people who
cannot sense how full their bladder is. That
includes anyone with a spinal cord injury,
Parkinson’s disease, or any other number
of conditions.

JOURNAL ENTRY #1:
AUGUST
We’re so delighted to have made it into the
Top 10! But we have a big challenge ahead
of us. As a wheelchair user myself (Mike), I’m
both an end-user and a team member on
this project, so that means we’re absolutely
determined to design a solution that
really works.
As a result, we’re being kept very busy,
even at this early stage! Between running
technical simulations and carrying out
materials research, we’ve been setting up
a team workflow tool, finding the right IP
partner, and connecting with additional
experts. We’ve also started building our
prototype. Our PCB design is nearly
complete, and we’ve machined some other
key materials.
The other half of our effort is on gathering
user insights – after a dozen half-hour
phone calls to potential users, we feel that
we know more about their specific needs,
and have a clearer picture of the design
expectations of the finished product.
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We’ve been looking at materials too. 3M in
the USA have been really helpful, and the
medical adhesive samples that we ordered
from them arrived ahead of schedule. Very
excitingly, we made fake human tissue!
Artificial skin, fat and muscle are all important
tools to help us determine how well our
system performs as a wearable.
We’ve continued our user interviews and
have been chatting to urologists about
potential competitors, and about their
needs and desires for the finished system.
And finally, we’ve been doing a lot of maths
to make sense of the ridiculous amount of
data we collect. And we learned much more
about our development kit and the software
that runs it.

JOURNAL ENTRY #3:
OCTOBER
We’ve been at the sewing machine this
month, making changes to our initial belt
design, based on user feedback. Frank kindly
allowed us to take over his medical rooms,
where we spent 3 hours scanning ourselves
with our technology, and carrying out
ultrasound measurements on our bladders.
That resulted in 90 complex datasets that
it turns out were full of noise and weird
anomalies. Let’s just say, signal processing
has been a real challenge, and it’s taken us a
while to get to grips with it!
Thinking longer-term, we’ve been exploring
where we sit in terms of IP. One thing high
on our to-do list is further investigate a
Chinese patent that we’ve found – we’re in
the process of getting that translated. The
other thing we’ve been working on is our
presentation for the final pitch to the judges.
The second Bootcamp really made us think
about the story we want to tell.

JOURNAL ENTRY #4:
NOVEMBER
Brendon has been focused on two main
tasks in this past month – troubleshooting
some technical aspects of our hardware, and
gathering more data by scanning the bladder
with our technology (starting with full, then
in incremental stages of empty). We have
also been busy writing our final presentation.

“Lots of work and opportunity
costs, a strong sense of
urgency, and a story that
helped build our team. The
C-Prize provided the reactor
to harness our fusion.”
Mike Brown

We’ve mostly solved the noise issue from our
initial scans, thanks to some advice from one
of our hardware suppliers. With the addition
of a few components and some changes
in settings, we also managed to clear most
of the anomalies. Pleasingly, we now have
results that clearly differ between full and
empty bladder states, helping us prove
feasibility.
We’ve had great feedback from those testing
the system too, with the majority reporting
that it’s so comfortable, they’d forgotten
they were wearing it! With a solid collection
of evidence to support our feasibility and
desirability claims, we are feeling good about
sharing Uri-Go with the judges.
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URUSENSE
ABOUT
Team members: Eric, Parn, Wilson, Miguel,
and Sam.
Our wearable sensors aim to use novel
technologies that can track multiple muscle
groups to help ordinary people achieve their
fitness goals. We combine the data collected
with a series of databases and analytical
algorithms, to generate feedback that is
informative, useful, and motivational to
the wearer.

JOURNAL ENTRY #1:
AUGUST
One of the key things we focused on
after the first Bootcamp was developing
a project plan to manage our time and
effort. The end-user, system feasibility,
and commercialisation are all important,
but we’re putting slightly more emphasis
on the first two, for now. Customer-wise,
we’re planning a public survey with several
Auckland gyms, to help us understand the
motivations and frustrations of gym-goers.
And on the tech side, we’ve been getting
some useful feedback from relevant experts
on our initial idea. We’ve learned that if the
system is going to work properly, it needs
to be very well designed, so we’re taking
the ‘Do it once, do it right’ approach. Rest
assured, we will be putting a lot of effort into
winning this competition!

PG: 24

JOURNAL ENTRY #2:
SEPTEMBER
This month, we carried out further interviews
at a local gym – chatting to people already
interested in their fitness gave us a much
clearer idea of how our technology could
help them to reach their goals. We also have
two post-grads working with us on some
hardware validation, and we’ve collected
some qualitative and quantitative data from
users. For real-time tests, our study subject
had to drink a portion of milk every minute
to fuel his muscles, as well as a coffee to
keep him awake. While he was dreaming
about becoming an iron man, we gathered
signals from our sensors.
Another thing we’ve been investigating is the
big question of IP. A strategy session with
AJ Park helped us realise just how important
it is to protect key aspects of technology –
especially in the wearables space.
Everyone at AUT has been so helpful and
supportive of us and our idea, and I think, as
a team, we are more unified on the timeline
and costs involved in the project.

JOURNAL ENTRY #4:
NOVEMBER
Time is moving far too quickly – it’s very
much all-hands-on-deck for everyone at
UruSense. As the project manager, I (Wilson)
can’t fail to be amazed by everyone’s
dedication to this project. The enthusiasm in
the team is infectious, and it’s inspiring.
Our new software guru has been fantastic.
He has lots of prior experience of working
with start-ups, which has taken a lot
of pressure off – both logistically and
financially. In addition, shifting to Basecamp
(a project management and communication
tool) has had a hugely positive impact on us,
and it’s perfect for what we are trying
to achieve.

JOURNAL ENTRY #3:
OCTOBER
This month, we’ve been tying a few
important strands of the project together –
computer simulations and software, textiles
for the wearable component, and
IP protection.
The costs involved in developing and testing
software are much higher than we expected,
so we’re stripping down some features to
lower the cost, and to ensure that we have
a functioning system in time for judging
day! We’ve also been working with a patent
attorney to scope out what aspects of our
tech we can legally protect – the wearable
industry is competitive and fast-moving, so
we’re determined to meet it head-on.

We’re now working through our final few
milestones, and we recently pitched to a
research commercialisation committee. It
was a good opportunity to do a ‘dry run’
before we face the judges. Thanks to the
Fresh Thinking workshop with NZTE, we’re
beginning to think ‘beyond the C-Prize’ too.
With a clearer vision and purpose, our idea
could really fly, so we’re feeling confident
about the future!

“This has given us an
incredible experience – an
opportunity to be part of
a start-up with a limited
amount of funding and time
available. The whole team
has learned a tremendous
amount over the last few
months – we’ve loved being
part of it.”
Wilson Huang

A real highlight was a meeting with the
textile research group at AUT. We were
impressed by the range of their capability
and equipment, and delighted by their
willingness to help! Bootcamp #2 went well
too, and we may finally have found a perfect
addition to our team – his expertise will be
invaluable from here on in!
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