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A small satellite 
“revolution”

The first wave of small
satellites was largely
demonstration or
communication oriented.

It took until the mid 00’s for a
breakthrough in the EO
market.

The success of small satellites
made the deployment of
constellations commercially
viable.

The DMC and RapidEye changed the way 

people regard small satellites and proved 

their worth for the EO business.

They created a new, different type of data 

market.
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Where is our industry 
heading?

Small Satellites are an
increasing fraction of the
launched satellites.

Are small satellites replacing
or adding to larger satellites?

And are we providing what
the users need?
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The age of the constellation
Total

number of 
satellites

Number of 
orbital 
planes

Lat 20°
revisits

Lat 50°
revisits

12 3 0-2 per day 2-3 per day

24 3 3-5 per day 4-6 per day

36 3 Daily Daily

36 4 2 per day Daily

72 3 >1 per day >1 per day

135 3 1-2 per day 1-3 per day

163 9
Multiple per 

day
Multiple per

day
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What to offer

At the end of the day users
need a certain performance
(including a certain price). We
can (and should) challenge
the requirements, but it is
their business.

Our technology biases and
beliefs should not get in the
way of the best solution.

Mass (kg)10        30          50             150               400

Capability

Training, AIS, 

science

Training, AIS, 

GNSS –R and RO 

science, med res 

EO

HR Imagery and 

video, small SAR, 

orbital servicing,

HR imaging and 

video, LEO 

comms, small 

SAR, SSA,, 

hyperspectral

VHRI and video , 

SAR, 



UrtheCast

• 2010: Founded effectively as a “spin-out” of MDA

• A disruptive vision to democratise Earth observation data by building the world’s most advanced, space-based “big-

data” geospatial collection, processing, and information management system

• 2013: Established two fully operational sensor suites on the ISS – the Theia instrument producing medium resolution

optical imagery, and the Iris instrument producing ultra high definition videos

• 2015: Acquired Deimos Imaging which also includes the acquisition of the standalone Deimos-1 medium resolution

satellite and Deimos-2 high resolution satellite

• 2015: Announced plans of the OptiSAR Constellation – the world’s first commercial SAR and Optical satellite

constellation in partnership with SSTL

9Brisbane, Queensland, Australia Captured by the Theia Instrument on the ISS. © 2015 UrtheCast



Mission Overview

• Known as the OptiSAR Constellation, the mission will comprise of 8 Optical and 8 SAR satellites

• Each pair of satellites will consist of a dual-mode, high resolution Optical satellite (video and pushbroom) and a dual-

band high resolution SAR satellite (X-band and L-band) flying in tandem

• The Constellation will provide an unmatched space-imaging capability, including high collection capacity, Optical and

SAR data fusion, weather-independent high resolution imaging using the SAR, target revisit, and imaging latency

• By flying the satellites in tightly-paired SAR and Optical tandem formations, the constellation is expected to offer a

number of innovative capabilities, including on-board real-time processing, cross-cueing between the satellites, and

cloud avoidance in the trailing Optical satellites

• Creates new opportunities for both businesses and government with an altogether new and responsive way to

addressing applications
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Fully integrated SAR and Optical constellation

More than daily average revisit anywhere in the world and up to 18x per day at mid latitudes

Simultaneous dual-band SAR imaging (quad-pole L-band and X-band) at 1 m resolution class  

Simultaneous dual-mode Optical (video and pushbroom) at 0.5 m GSD class

Ultra HD video from space (Full Motion Video)

Unique operational modes (cross cueing, cloud avoidance, use of SAR antenna for comms)

Unique proprietary and patented cloud-based processing, distribution and visualisation system

World’s first

World’s best

World’s first

World’s first

World’s first

World’s first

World’s most advanced

16 standalone satellites

Unmatched in terms of sensor diversity, fused data potential, high collection capacity, low latency, revisit over critical regions (mid-latitudes)

UrtheCast’s OptiSARTM Constellation



Constellation Design

• 8 Optical and 8 SAR satellites at an altitude of 450 km split across two orbital

planes: a sunsynchronous plane and a medium inclined plane

• The combination of planes enables optimum revisits in the mid-latitude regions

to be achieved, while providing global coverage that extends to the poles

• The satellites are equally distributed in each plane with the Optical trailing the

SAR by a few minutes to enable cross-cueing operations

• The entire formation of the constellation combined with the unique concept of

operations enables a fusion of datasets with very low latency, creating and

addressing a range of applications in a new and responsive way

12
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VESTA

VESTA satellite platform, a
technology demonstration
mission that will test a new
two-way VHF Data Exchange
System (VDES) payload for the
exactEarth advanced maritime
satellite constellation.

The contract was signed as
part of an MOU between
Honeywell Aerospace and the
UK Space Agency.
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SSTL-12

Aimed at filling the gap
between cubesat and
microsatellite

Scalable in performance and
price with a range of power,
storage, TT&C, propulsion.

27U form factor with a
lifetime of >5 years and a
payload capacity of <25kg

A platform designed to offer microsatellite 

performance for cubesat budget
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Quality

SSTL have experience with a
range of customers with
different needs and different
budgets.

Maintaining high quality for
low cost is crucial to the
success of small satellites

Experience with different customers

Academia

NGO
1

8
Commercial Owner Operators

14
Government

19

Industry

7

Pilot missions
Technology demonstration

Earth Observation
Ship Tracking
Communications


