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Dawn Aerospace

_ ., representing 0.27% of global space economy revenues.

Peter Beck/Rocket Lab Ltd Figure 1.1 A breakdown of the estimated space revenue across sub-sectors

Rocket Lab Ltd
$247m $150m $221m

% ©)

Space Space Ancillary Government =
Manufacturing Operations Services

Source: Deloitte Access Economics

Awarua SGS
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Off the Edrth, For the Earth

e Resource-limited environment

e Sustainability is critical

* Microgravity and radiation

* Unique environment for research
 Materials, combustion, robotics
. MICFObIO|Og'YL plant blology, human physmlogy
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- 1000s of biomedical experiments over 20 years
e Clinical applications
 Advanced life support system development

 Pharmaceutical research & development
* Drug development
 Compound testing in 3D cell cultures

 Manufacturing
— Antibody purification not available on Earth

 Who uses the facilities?
* Research organisations
e Universities/CRls
 Government laboratories
* Private laboratories



Research on the International Space Station

e Limited space
* Limited and expensive astronaut time
* Infrequent launches

* Long lead-in times



Tiny satellites = big opportunities

e CubeSats
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— Autonomous miniaturised

laboratories

* Aotearoa New Zealand uniquely

v

placed for development/manufacture/launch



« Protein structure is critical for understanding life
» Developing therapies and vaccines

» Protein crystallography = integral for structural
determination

« Protein crystals can be difficult to grow in gravity

* Microgravity can produce much bigger, higher-quality
crystals than those produced on Earth

» Faster, better therapies/vaccines

The difference between protein crystals of antibodies grown ‘on
the ground (top) versus in microgravity (bottom). (Merck 2015)




Meet LUCY

_ysozyme

-gravity
Crystallisation
pa load

Launch January 2022
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Doug Hurley/NASA Images
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Wh/at goes up must look down
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What goes up must look down

Turning data from satellite sensors into

operational intelligence for Aotearoa's
maritime domain awareness

ZJM\\. Starboard
Maritime
S/~ Intelligence ASRRA
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© Crown Copyright 2018 - Sourced from Maritime NZ






Too good to be true?
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10 billion locations annually, 500,000+ vessel database



See through the chaos and
focus on the activity and vessels
that matter



Public health

Investigators get first look inside ship
which caught on fire at Napier Port »
00000

Investigators have opened up the hold of a cargo ship ot Napier Port which caught
on fire six days 290

Fire and Emergency New Zealand crews opened the hold this momng, which has
been closed since the fire to allow time for it to cool down

Trursday, 19 November 2020

Ship from Australia refused
entry into Christchurch port,
awaiting Covid test results

FleseQ o3

Camterbury > Christchurch

A ship from Australia has been refused entry into a Christchirch pon,

The LPG tanke: Arago remains anchored near Camp Bay In Lyttefton Harbow: as a Covid-19
precaution

Covid 19 coronavirus risk stops emergency
crews boarding ship in Timaru leaking
liquid nitrogen

s Tam Oillene

3 S O o e Nou bt sl Envmo

Ahuge container ship docked in Timaru had a liquid nitrogen leak with ice forming at the
rear of the boat, but emergency services were unable to board because of the risk of
Covid-19 among the crew.

~» MINISTRY OF BUSINESS,
. INNOVATION & EMPLOYMENT
HIKINA WHAKATUTUKI

COVID-19 Innovation Acceleration Fund



Covid-19/Coronavirus cases

21.01.2020 P
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Total number of reported cases
282 V/SRLD
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Map view List of vessels @ Beta help &feedback  Settings  Andy v

Time: B Analysis:

Analysis results

Vessels
Group by

Covid-19 risk assessment as at 12 Jan
@ 4 high risk

3 medium risk

4 low risk

3 unknown risk

Optional map layers

Tasman Sea

NEW
ZEALAND

< 12Jan,12:59 >

‘ 11Jan ‘ 12 Jan

Leaflet  AIS Data © exactEarth ~ Software licences

Vessels heading to New Zealand from international ports risk assessed for Covid-19




Biosecurity

CATCH IT.
CALL US.

2021 Finalist New Zealand Biosecurity Awards



Xerra Maritime

C a

Map view List of vessels © Beta help & feedback  Settings  Andy v

B8 Time: 18 Nov, 00:00 2020 — 17 Feb, 12:59 2021 NZDT v B8 Analysis: Hitchhiker pest risk (BMSB) v @ Area: As shown on map v Y Show: Selected vessel only v

a= = AL
Search vessels Q

° ¢ e Show other vessels § F S00km

€ Back to vessel overview 33.3213,122.8711
Changchun (

£ JiEN
P

Missing AlS data
17 Dec, 06:55 - 18 Dec, 09:48
1d 2h 53m

Loitering and missing AIS »A,,-f"'fNDRTH
16 Dec, 06:37 - 17 Dec, 01:09 e
18h 31m

Missing AIS data
14 Dec, 00:20 - 05:11
4h 51m

Kawasaki, Japan, BMSB risk
12 Dec, 11:30 - 22:10
10h 39m in port

Manzanillo, Mexico 4 A i
26 Nov, 21:49 - 28 Nov, 05:35 : :

1d 7h 45m in port

Balboa, Panama
21 Noyv, 20:21 - 23 Nov, 05:51
1d 9h 29m in port

Panama City, Panama
21 Nov, 16:18 - 18:55
2h 37min port

Loitering
21Nov, 15:48 - 19:51

< 12 Dec,16:50 >
18 Nov 23 Nov 28 Nov 3 Dec 8 Dec 13 Dec 18 Dec 23 Dec 28 Dec 2 Jan 7 Jan PANET 17 Jan 22 Jan 27 Jan 1Feb 6 Feb 11 Feb 16 F

Leaflet  AIS Data © exactEarth ~ Software and data licences

Details of previous visits to hitchhiker pest risk ports during risk periods



CASE STUDY 1

Are there non-reporting vessels fishing for
southern bluefin tuna in the Tasman?

THEME

Digital operations to detect non-reporting
vessels and illegal fishing



Satellite data
acquisitions

Synthetic aperture radar, Airbus
Synthetic aperture radar, MDA
Radio frequency, UnseenlLabs

® Optical, Airbus

Combining multiple sources of
satellite data in real-time
provided a comprehensive picture
of maritime activity




Non-classified data gathered and fused

Area of interest
2.5 million km?

Satellite data cost
Approximately $250,000NzD

Satellite data volume

30 total collections, ~ 10.80 million km?
14 RF collections, ~ 9.30 million km?

11 SAR collections, ~ 1.45 million km?

5 Optical collections, ~ 43,000 km?

Additional data
1 P-3 flight (~$350,000NzD) with non-classified radar
detections plotted

2 sources of automatic identification system
(AIS) data

Regional fisheries management organisation vessel
information

Sea surface temperature data from the National Oceanic
and Atmospheric Administration (NOAA)



Xerra Maritime

tasman.xerra.nz @

e T %

Likely dark vessel g .. 7 Vessel Analysis
: 00:00, 5 May — 16:40, 5 May (NZST)

Area of Interest
@ Tasman Southern Bluefin Tuna fishing

46 vessels
@ 18 Japan

@ 6 China

@ 3 Taiwan

@ 2 Spain

@ 17 other flag states

©66 66606

SAR data from 06:45, 5 May (NZST) Show all - Sort by vessel type

-36.5835, 158.9107
Satellite data collections

< 06:45, 5 May - SAR Data
© 1likely dark vessel

e

Confidence it's a vessel

@® 12 possible dark vessels

CICICINCINC

mw————

@ 1vessel matches AIS

< 06:46, 5 May - SAR Data
© 1likely dark vessel

@ 8possible dark vessels
@ 2vessels match AIS

CICINCINC]

A\ 13:05, 5 May - RF Data
@ T11detections missing AIS
@ 22 detections match AIS

CINCINC

Noteworthy activity
1 8fishing not in CCSBT database

1 3fishing not labelled ‘fishing’ on AIS
< 06:45 >

= 0 N N @ D O O v O (5] (2 1) 0 W=
1May 2 May 3 May 4 May EV 6 May 7 May 8 May 9 May 10 May

) Q:: (2]
12 May 13 May 14 May
Date range: 1 May — 14 May 2020 (NZST) A=ERRA

Digital operation with the New Zealand Government looking at southern bluefin tuna in the Tasman Sea



CASE STUDY 4

Detecting non-reporting small craft through historical
movement analysis, and expert use of modern
optical and synthetic aperture radar satellite
technology

THEME

Using data analysis and high-resolution satellite
data for maritime domain awareness



| 4—. Minerva Reefs
-k (approximately 10 days travel
to Aotearoa on a yacht)

The hexagons represent the likelihood of small
craft being in this area during peak travel periods

North Island
y 4




Detection of non-reporting small craft

Catamaran

Time:
29 November 2020
00:52:32 UTC

Location:
23.65254 S, 178.93482 W

Not reporting on AlS

Length: ~10.2 m
Width: ~6.3 m

Imagery © Planet, 2020



High resolution SAR data captured over a
New Zealand bay detecting small craft
approximately 6m—14m in length



Kia ora, thanks for attending!

Speaker’s Science Forum

Aotearoa New Zealand

Questions welcome.
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