HYPERCUBE™

3D WIND MEASUREMENT
MORE ACCURATE
WIND MEASUREMENT
DATA FOR WEATHER
FORECASTING MODELS

Today’s weather forecasting models draw upon many different types of
data to produce accurate forecasting. The precision of today’s weather
data is improving prediction models; however, the availability of accurate
wind data has lagged behind. Harris engineers and scientists developed
the HyperCube™ three-dimensional imaging sounder to bridge that gap.

BENEFITS
The input of better wind data into
forecasting models is the key to
enhancing weather forecasting.
Understanding wind directions and jet
stream patterns can support aviation
planning to increase fuel economy.
Improved hurricane and severe weather
predictions and subsequent warnings
result from a better understanding of
wind direction and speed.
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Accurate wind measurement information
has been identified as a top priority to
improving weather forecasting models.
Harris provides HyperCube™, a costeffective solution.
HyperCube™ is a space-based threedimensional sounding instrument
designed to measure the speed,
direction, and elevation of wind in
Earth’s atmosphere. A Fourier Transform
Spectrometer, the HyperCube™ cubesat
is much smaller and less expensive, and
offers a more expedient implementation
alternative to complex LiDAR wind
measurement programs.

Enabled by the sounding technology
of Harris, HyperCube™ provides
hundreds of hyperspectral bands for
the best instrument resolution in the
small satellite market. It delivers more
vertical layers of wind vector data
at fine spatial resolution, resulting
in more accurate data than other
available solutions.
Data accuracy is maintained using an
onboard calibration target capable
of precise, absolute calibration.
HyperCube™ also offers collection time
flexibility, allowing for more mission
coverage than alternative technologies.

HYPERCUBE 3D WINDS
TM

INSTRUMENT PARAMETERS
Spectral Range: 5.7 – 8.3 μm
Spectral Resolution: 1 cm-1
NEdN: 0.15 mW/(cm-1m2sr)
Swath: 2000 km
GSD: 4 km; 20 x 20 array
Mass: 5 kg
Power: 20 W
Dimensions: 10 cm x 17 cm x 22 cm

The design of HyperCube™ improves upon the highly successful Cross-track Infrared
Sounder (CrIS) aboard the National Oceanic and Atmospheric Administration’s
Suomi National Polar-orbiting Partnership satellite. The CrIS, also a Fourier transform
spectrometer, has been providing more accurate atmospheric temperature, pressure,
and moisture observations since 2011. Harris packages this proven technology in a
smaller, lighter weight solution, called the HyperCube™ cubesat.

SATELLITE DETAILS
Avionics: radiation-hardened
Pointing Accuracy: 0.02 degree
Attitude Control Type: GPS, star tracker,
reaction wheels
Orbital Position Control: Stationkeeping
propulsion
Downlink Capability: 2 Mbps
Power: 40 W
WIND VECTOR CHARACTERISTICS
Accuracy: 3-4 m/sec
Density: 5-6 vertical layers
Frequency: Every 8 hours near equator;
more often at higher latitudes

CUBESAT SOLUTION

DATA AVAILABILITY

The HyperCube™ cubesat uses a
hyperspectral mid-wave infrared Fourier
Transform Spectrometer that operates in
cross-track scanning mode.

Beginning in 2019, HyperCube™ will
more affordably and efficiently give you
immediate access to wind data sets from
Harris-owned HyperCube™ smallsats.

A 12 cubesat constellation provides
optimum wind measurements. A
15-minute time separation provides a
“slice” of atmospheric measurements
to identify wind vectors. The solution
delivers global coverage twice every day
at the equator, and more frequently at
higher latitudes.

The smallsats are developed in
connection with the Space Dynamics
Lab of Utah State University, who
provides the spacecraft for the
HyperCube™ mission.

FLEXIBILE SOLUTION
Because HyperCube™ combines small
size and low cost with the latest
developments in hyperspectral sounding,
its technology meets a wide range of
mission requirements.

About Harris Corporation
Harris Corporation is a leading technology
innovator that creates mission-critical solutions
that connect, inform and protect the world.
The company’s advanced technology provides
information and insight to customers operating
in demanding environments from ocean to
orbit and everywhere in between. Harris has
approximately $8 billion in annualized revenue
and supports customers in 125 countries
through four customer-focused business
segments: Communication Systems, Space and
Intelligence Systems, Electronic Systems, and
Critical Networks.
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