Applicant
Guide
The Aerospace Challenge is a collaborative
initiative delivered by partners committed to
building, strengthening and future-proofing the
vibrant and globally successful Aerospace
industry in Christchurch.

Why are we running the
challenge?
The Aerospace Challenge is designed to provide expert support and financial
resources to enterprising teams, with aims to improve the New Zealand aerospace
industry by revolutionising aerial imagery and remote sensing technology.
Ōtautahi Christchurch is positioning itself as an aerospace and future transport hub. The national
space economy was valued at $1.69 billion in the 2018/9 financial year, employing 12,000 people.
Christchurch was the first region to develop an aerospace sector plan, and is well set up to be the
centre of a thriving New Zealand aerospace industry.
With clear airways, shipping lanes and access to infrastructure and international ports, Christchurch
is also home to a rich network of entrepreneurs and innovators. The Christchurch Aerospace
Challenge is designed to grow the Aerospace and Future Transport Sector, by incentivising
innovation and collaboration and supporting industry and tertiary growth.

Aerial imagery and remote sensing technology is important for decision-making,
particularly as it’s a source for foundational data that underpins the digital twin for
that city or region.
Aerial imagery and elevation collections are especially important in identifying and mitigating
potential hazard risks within the built-up environment. Risks in natural hazards are rising in
importance as global changing climate is causing extreme weather conditions.
The current aerial imagery or elevation capture process is slow and costly, with turnaround time
between capture and delivery about 6-9 months, and weather conditions are also causing delays
and additional costs. A more high-tech solution could reduce or eliminate these problems, and the
Aerospace Challenge aims to advance the development of these innovations.

Our goals
•

Identify new innovations in the aerospace sector that have the potential to improve aerial imagery
and remote sensing capture

•

Seed and develop a strong pipeline of innovation to support a growing aerospace sector

•

Create partnerships and connections in the local aerospace community

•

Develop four new products through the Challenge, with wrap around support
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What are we looking for?
We are looking for innovative novel solutions to aerial imagery capture, which must:
•

Revolutionise aerial imagery and remote sensing capture - hardware and software

•

Deliver radical improvement in delivery time, quality and resolution in aerial imagery or remote sensing
technologies

•

Achieve lower process costs

•

Provide open data available to public

•

Be an environmentally sustainable solution

•

Produce a prototype able to be optimized within challenge time frame

In addition, solutions should:
•

Utilise any vehicle technology capable of taking aerial imagery or remote sensing technologies

•

Be Part 101 certified

•

Achieves LINZ Lidar Standard

It would be advantageous if your solution meets the following:
•

A commercially viable time to mobilise & deliver

•

Retains quality (e.g. pixels, cloud free, sun angle etc etc)

•

Freedom to operate

•

Additional uses for data that is collected

Aerial Imagery Requirements:
The current specification requirements for New Zealand airborne imagery or linear mode light
detection and ranging (LiDAR) data procurement are summarised in the following tables.
These are intended for informative and guiding use in the Christchurch Aerospace Challenge only.
Further image quality assessment criteria, technical specifications and guidance documents are
provided in Appendices A – E.
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Deliverables
The following deliverables are required for the National Elevation Programme in standard specified
formats as detailed in Section 8 - Deliverables:
A

1m gridded bare earth digital elevation model (DEM)

NZTM2000, NZVD2016

B

1m gridded digital surface model (DSM)

NZTM2000, NZVD2016

C

Classified (tiled) point cloud

[LAS v1.4], NZTM2000,
NZVD2016

D

Breaklines for hydro-flattened features

NZTM2000

E

Project reports and metadata

Quality requirements
The minimum accuracy and pulse density required for the National Elevation Programme are as
follows:
Vertical Accuracy (95%)

≤20 cm

Horizontal Accuracy (95%)

≤100 cm

Pulse density

≥ 2 pls/m2

Please see Appendices A-D at the end of the Applicant Guide.
Appendix A – Image Quality Assessment Criteria
Appendix B – New Zealand National Aerial LiDAR Base Specification
Appendix C – New Zealand National Aerial LiDAR Procurement Guidance

Where you don’t meet all the above, we would encourage a partnership approach (must have a lead
organisation). We are happy to assist you with partnership development if needed.
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Who should enter?
We welcome applications from anyone with an innovative solution to revolutionise aerial
imagery capture. You could be a:
•

Tertiary student

•

Crown Research Institute

•

Researcher

•

Start-up

•

Post revenue start-up

•

Medium to large enterprise business

What are we offering?
In order to develop, support and enable multiple solutions which could revolutionise aerial
imagery capture, we will be awarding the following:
•

Four $10k grants to the first round finalists*

•

One $30k contract with the Christchurch City Council to the winning solution, which best addresses the
problem criteria

*These grants have been sponsored by ChristchurchNZ, KiwiNet & the University of Canterbury.

In addition to financial support, we are hoping to offer the following in-kind support to our
finalists as needed:
•

Mentoring and support from experienced innovators throughout the Challenge

•

Connections to industry experts and investors to further promote your solution

•

Desk space and meeting rooms

•

Business support and coaching

•

Support from the Christchurch Innovation Ecosystem

•

Company profile exposure by being a part of this exciting Challenge

Support will be subject to COVID restrictions.
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Who’s involved?
The Aerospace Challenge is a collaborative initiative delivered by partners committed to building,
strengthening and future-proofing the vibrant and globally successful Aerospace industry in Christchurch.
Sponsors
•

KiwiNet

•

University of Canterbury

Organisers
•

ChristchurchNZ

•

Smart Christchurch at Christchurch City Council

Supporters
•

Aerospace Christchurch
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Key dates
Applications open

5 November 2021

Applications close

13 December 2021

Finalists announced

20 January 2022

Final submission deadline

10 June 2022

Winner announced

24 June 2022

Timeline
Challenge launch

5 November

Aerospace Christchurch Meet Up:
Challenge focus

30 November

Application period

5 November - 13 December

Finalists announced

20 January

Final Detailed Submission Deadline (for
Round 2 judging)

10 June

Round 2 Judging Panel

20 - 24 June

Final Event and Awards

24 June

Challenge Review

29 July
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Eligibility criteria
In order to apply for the Aerospace Challenge, you must meet the following eligibility criteria:
Applicants are based:
• Anywhere in New Zealand or Australia (subject to border restrictions)
Applicants can be a:
• Tertiary student
•

Crown Research Institute

•

Researcher

•

Start-up

•

Post revenue start-up

•

Medium to large enterprise business

Applicants must:
• Have the capacity to develop ideas and fulfill final prized contract
•

Have the rights to use IP for entry as well as freedom to operate

Applications must:
•

Be submitted before deadline

•

Be submitted in the English language

•

Meet all eligibility criteria

•

Show potential/ability to meet Challenge Problem Statement

•

Be submitted by one lead organisation in the event of a partnership
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Judging criteria
Criteria

Description

Weighting

Innovative/game-changing
solution

An innovative solution which will improve quality,
cost effectiveness, and time efficiency (compared
to current process).

15

Scalability and
protectability

The solution is capable of being scaled and
protected (e.g. patent, copyright etc).

15

Clear market opportunity
and pathway

The solution has potential to be used by other
councils and other New Zealand and international
customers.

15

Technically feasibility

The solution should be technically possible.

15

Vision Mātauranga (VM)

The solution gives effect to Vision Mātauranga.
Under the Vision Mātauranga policy MBIE is clear
in its expectations that where relevant, Māori
should be consulted and have input into the
development of new innovations related to the
Christchurch Aerospace Challenge.

10

Safety/social license

The ability to ensure the solution operates safely
and complies with New Zealand Civil Aviation
regulations.

10

Technology readiness
level (TRL)

The solution must meet minimum Level 3 of the
Technology Readiness Level (TRL). A
proof-of-concept model is typically constructed at
TRL level 3.

10

Sustainability

The solution provides sustainable, positive
environmental impacts.

10

TOTAL

100

At Judging Round 1, applications must demonstrate potential to meet the judging criteria.
At Judging Round 2, applications must demonstrate the judging criteria has been met.
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How to enter
Go to aerospacechallenge.co.nz and click SUBMIT.

FAQS
Who can enter the Challenge?
Anyone with an innovative solution which is not already in-market can enter the Challenge. See
Terms & Conditions for more information.
Does my application need to be a new idea, or can it be an existing solution used elsewhere?
All ideas must be new and innovative ideas to address a problem, however, we also welcome
technology already being applied in different industries or problems that may be repurposed (if
protectable) to solve the Challenge problem(s).
Can my product be in-market?
No, your solution must not already be in-market.
How will applications be judged?
Applications will be judged according to the Judging Criteria.
Can I submit more than one idea?
Yes, a company or organisation can submit more than one idea. Where organisations are entering
as part of a partnership, there must be a lead organisation (and/or group).
Can I enter as an individual?
Yes, we are happy to receive applications from individuals. If your idea requires a partnership to
develop, we are happy to assist you with partnership development if needed.
How are TRL levels defined?
Technology readiness levels (TRL) are used to estimate the maturity of a particular technology. This
Challenge uses levels according to the definitions currently used by NASA, as below:
TRL 1 – Basic principles observed and reported
TRL 2 – Technology concept and/or application formulated
TRL 3 – Analytical and experimental critical function and/or characteristic proof-of concept
TRL 4 – Component and/or breadboard validation in laboratory environment
TRL 5 – Component and/or breadboard validation in relevant environment
TRL 6 – System/subsystem model or prototype demonstration in a relevant environment (ground or
space)
TRL 7 – System prototype demonstration in a space environment
TRL 8 – Actual system completed and "flight qualified" through test and demonstration (ground or
Christchurch Aerospace Challenge Applicant Guide
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space)
TRL 9 – Actual system "flight proven" through successful mission operations
(Source)
We are looking for ideas that are at a TRL level 3 as a minimum.
Are the judges and mentors bound by a non-disclosure agreement (NDA)?
Yes, all judges, assessors, and mentors will be required to sign an NDA to take part in the
Challenge.
Is there a cost to apply for the Challenge?
The Challenge is free to apply for and participate in.
Can I apply from outside of Canterbury?
We welcome applications from anywhere in New Zealand or Australia (subject to border restrictions).
How is my IP protected?
We don’t at any point ask you to disclose any confidential information, and as above, judges,
assessors and mentors are bound by a non-disclosure agreement (NDA).
What is Vision Mātauranga?
Vision Mätauranga is a policy framework whose mission is to unlock the innovation potential of Mäori
knowledge, resources and people to assist New Zealanders to create a better future. It was created
to provide strategic direction for research of relevance to Mäori, funded through Vote Research,
Science and Technology. See mbie.govt.nz for more information.
What are the key dates of the Challenge?
Applications open

1 November 2021

Applications close

13 December 2021

Finalists announced 20 January 2022
Final submission deadline 10 June 2022
Winner announced 24 June 2022
How do I apply as a team?
On the Challenge platform, select the team option and enter the appropriate information. As
mentioned above, you will need one lead organisation on the application form.
Can I withdraw my application after submitting?
Yes, you can withdraw your application form after submitting. Please contact
enquiries@aerospace.christchurch to withdraw.
Do the organisers of this Challenge take an equity stake in my venture?
No.
Who is involved in running the Challenge?
Christchurch Aerospace, ChristchurchNZ, KiwiNet, University of Canterbury, and Smart Cities Christchurch City Council.
Will travel to key Challenge events be covered?
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Travel to key events will not be covered.
Do I have to participate in an accelerator programme?
There is no official accelerator programme as part of this challenge. If you are selected as a finalist,
you may receive support from the Christchurch innovation ecosystem as needed.
How will the Challenge be impacted by COVID restrictions?
The Challenge will follow all government guidelines and recommendations. If need be, we will deliver
key events online.
If you are selected as a finalist and your solution development is impacted by COVID restrictions,
please contact enquiries@aerospace.christchurch to discuss.
How do I enter an application into the challenge?
Go to aerospacechallenge.co.nz and click My Application.
How do I find my application once I have applied?
There are two ways to access your proposals:
-

Use the original challenge link you were provided - click on the “Browse” menu item (this
name may vary slightly across challenges)
If you do not have the original link to your challenge, (if public) it will be located on the Auaha
Platform – go to Challenges & Initiatives. Locate your challenge and click on the “Browse”
menu item (this name may vary slightly across challenges)

How do I save my application as a draft?
While in the open application form, you can save your application as a “draft” by clicking the small
down arrow next to the “Submit” button, select “Save as Draft”.
How do I find my application I saved as a draft?
Open the Challenge site and hover over the “Submit Application” menu item. If you have a draft, it
will show in the list – click the draft to open.
Who do I contact for assistance?
Auaha - challenge platform assistance: contact@auahaplatform.nz
T&C’s or contractual questions: SmartChristchurch@ccc.govt.nz
General enquiries assistance: enquiries@aerospace.christchurch
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Appendix A - Image Quality
Assessment Criteria
The following criteria will be used to assess the aesthetic quality of orthophotography products.
Imagery must meet all criteria to be considered acceptable.
1. Consistent Radiometry
Objective

To minimise inconsistent radiometry between mosaicked imagery. Provide a
balanced display of project areas without a “checker board” appearance.

Accepted if

Photo seams are blended – at least to a smooth seam.
There are only minor radiometry differences.
Radiometry is consistent among photographs

Rejected if

Through oversight, there are no radiometric corrections.
Sharp contrast is visible at photo seams.
There are significant radiometry differences among photographs.

2.

Brightness

Objective

To ensure all ground features are interpreted to an agreed standard.
The overall appearance of the aerial photography shall be reviewed and
accepted by the Canterbury Regional Council to determine their user
preferences before production. Sample imagery will then be reviewed and
accepted again prior to final production.

Accepted if

All features in bright areas are interpretable.
The imagery's overall brightness meets specifications set before production.

Rejected if

Ground features aren't interpretable in bright areas.
The imagery's overall brightness doesn't meet specifications set before
production.

3.

Shadows
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Objective

Shadowed areas shall contain enough detail so that ground features are
interpretable.
Proper consideration of factors such as sun angle, exposure and
processing of the aerial image will ensure an acceptable level of detail in
shadow areas. This needs to be reviewed and approved by the Council to
establish the agreed standard prior to going into final production.

Accepted if

Most features in shadow areas are interpretable

Rejected if

Ground features aren't interpretable in shadow areas.

4.

Contrast

Objective

Establish a balance between conserving detail in bright and shadowed
areas and producing high contrast.
This needs to be reviewed and approved by the Council to establish the
agreed standard prior to going into final production.

Accepted if

Overall imagery contrast meets specifications set at beginning of
production.

Rejected if

Overall imagery contrast doesn't meet specifications set at beginning of
production.

5.

Foreign Artefacts

Objective

Minimise the number of foreign artefacts introduced to the
orthophotography during photo capture, especially those that obscure
ground detail or features.

Accepted if

Less than five artefacts and scratches are present per 2.4 x 3.6 km tile.
Ground features aren't obscured.
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Rejected if

More than five artefacts and scratches are present per 2.4 x 3.6 km tile.
Ground features are obscured.

6.

Elevated Features

Objective

Minimise the displacement of elevated features, such as buildings, which
cause a leaning effect away from the photograph’s centre. Image
displacement shall conform to the current industry standard or to the best
possible displacement taking into consideration available equipment and
cost for image capture.

Accepted if

Displacement is adequately corrected

Rejected if

Displacement is inadequately corrected

7.

Water Features

Objective

To ensure all water features and surrounding areas are interpretable. Tiles
containing water features shall meet the industry standard in colour,
brightness and contrast. Uncorrected areas of water will typically be
acceptable but will be subject to review and approval by the Council.

Accepted if

The imagery over water does meet the agreed standard prior to the final
production of the imagery.

Rejected if

The imagery over water does not meet the agreed standard prior to the final
production of the imagery.

Christchurch Aerospace Challenge Applicant Guide

15

Appendix B - Technical Specifications
Orthorectified Aerial Photography
This section specifies the requirement for:
●
●

Natural Colour (RGB) Orthorectified Aerial Photography
Four Band (RGBI) Orthorectified Aerial Photography

Projection

Imagery shall be orthorectified to the New Zealand Transverse Mercator (NZTM2000)
projection in terms of the New Zealand Geodetic Datum 2000 (NZGD2000).
All imagery shall be 100 percent cloud-free.

Cloud cover
and shadows

The sun angle for rural area imagery shall be at a minimum of 35 degrees while urban
areas shall have a minimum of 45 degree sun angle to ensure that sufficient detail is
visible in shadowed areas to enable the interpretation of ground features.
Orthophotos shall be supplied at the following radiometric resolution:

Radiometric
Resolution

●
●

Natural colour (RGB): 24-bit colour
Four band (RGBI): 32-bit colour

Orthophotos shall be supplied at the following spectral resolution bands:
Spectral
resolution

●
●

Natural colour (RGB): red, blue, green
Four band (RGBI): red, blue, green, near infra-red

Coastal and
Harbour
Areas

Aerial photography of all harbour, coastal and tidal areas must be acquired during low
tide periods, this being defined as the period 2 hours either side of low tide. Imagery
covering coastal areas should extend from the tide line during low tide periods out to
100 meters. Imagery of harbour areas should extend out to 100 meters from the
perimeter of the harbour.

River
flow/stage
height/rainfall
restrictions

River flow/stage height/rainfall restrictions. All areas that are to be captured over main
rivers need to adhere to riverflow, stage height and rainfall restrictions. The rivers that
are under the restrictions will be provided prior to contractual arrangements. The
Supplier will need to adhere to these restrictions unless prior approval has been
obtained from the Buyer. Note that these criteria will be set to avoid periods of high river
flow (flooding), rather than to target abnormally low river flows.
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File Format

Uncompressed GeoTIFF (.tif) with an associated World file (.tfw)
Orthophotos shall be tiled to align with the NZTopo50 map sheets.
Each tile shall cover 2.4 km x 3.6 km – this provides an array of 10 x 10 tiles per
NZTopo50 map sheet
There must be no overlap or gap between adjacent image tiles.
Joins between the tiles shall be undertaken in a manner that minimises the differences
in contrast and brightness.
There shall be no visible join lines between adjacent images.

Tiling

Part-tiles shall not be provided.

Vector GIS Layers

The vector GIS layer depicting the extent of each image tile (visible area ONLY),
including;
●
●

the reference to the DTM used to derive each tile
the date(s) aerial imagery in each tile was captured

Requirements

Each layer shall contain polygons tagged with a unique identifier.

File Format

Vector GIS layers shall be supplied as ESRI shapefiles and file geodatabase feature
classes.

Digital Terrain Model
The digital terrain models used to orthorectify the aerial photography shall be supplied.

Requirements

File Format

Metadata, including an estimate of accuracy, shall be provided for the digital terrain
model.

The digital terrain model shall be provided in Raster tif, xyz, or asx with appropriate
geo-referencing information.

Peripheral Imagery
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Requirements

All peripheral imagery shall be provided.

Uncompressed GeoTIFF (.tif) with an associated World file (.tfw)
File Format

File naming requirements can be found in Appendix E.

Copyright
The Council and its partners intend to release this imagery, LiDAR and all derived products under
‘Creative Commons Attribution 4.0 International’ as per the New Zealand Government Open Access and
Licensing (NZGOAL) framework New Zealand, licensing must allow the Council and its partners the ability
to do this.
https://creativecommons.org/licenses/by/4.0/
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Appendix C - New Zealand National
Aerial LiDAR Base Specification
Visit linz.govt.nz for Appendix C:
https://www.linz.govt.nz/system/files_force/media/doc/new_zealand_national_aerial_lidar_base_specificati
on_v1.1a_0.pdf?download=1

Appendix D - New Zealand National
Aerial LiDAR Procurement Guidance
Visit linz.govt.nz for Appendix D:
https://www.linz.govt.nz/system/files_force/media/doc/loci_nz-lidar-base-procurement-guide-20161220.pdf
?download=1

Appendix E - Specifications relating to
the acquisition of orthophotography
Visit linz.govt.nz for Appendix E:
https://www.linz.govt.nz/system/files_force/media/file-attachments/SpecificationRelatingAcquisitionOrthoph
otography.doc?download=1
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