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The ARSF Data Analysis Node (ARSF-DAN), based at Plymouth Marine Laboratory, is the data processing 
arm of the ARSF. We take raw data from the sensors on the aircraft, perform calibration, corrections and 
geolocation checks before dispatching it to the relevant PI. We then archive the data at the NERC Earth 
Observation Data Centre (NEODC), which allows users to download past ARSF datasets. ARSF-DAN also 
offers support for users of current data and for users of ARSF data from the NEODC archive. Most queries will 
receive a prompt reply within an hour of receipt of the query.

� � � � � � � � � � � � � � � � � � � 
 � � � � � �
LiDAR data are collected from the Leica ALS-50 
II instrument and processed at the ARSF Data 
Analysis Node. The processing consists of 
reconstructing the aircraft navigation data, and then 
processing this together with the raw laser returns 
to generate a georeferenced point cloud. The data 
in the point clouds are re-classified to highlight 
possible noisy points and the processed LiDAR
data are used to generate a Digital Elevation 
Model.

Hyperspectral data are collected from the Eagle (Visible and Near Infra-
red) and Hawk (Short Wave Infra-red) instruments. The ARSF Data 
Analysis Node applies a radiometric calibration to the raw Eagle/Hawk 
data to convert the data into "real-world" values, which can be compared to 
equivalent data collected from other sources. The aircraft navigation is 
reconstructed and aligned to the hyperspectral instrument data so that the 
delivered Level 1 data can be geocorrected by the users.
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ARSF is a member of the European Facility for Airborne Research 
(EUFAR) and participates in the HYQUAPRO research activity, which 
will estimate the uncertainty in airborne data.  For example, estimates of 
the inherent ground position error from various sources can be combined 
to estimate per-pixel position uncertainty.  These measurements will be 
integrated with the original data and supplied to researchers in a standard 
format.

Full waveform L iDAR

At the start of 2010 ARSF will be taking 
delivery of an upgrade to the LiDAR system 
to make it a full waveform system, although 
this will not be offered as a standard 
operational sensor until the 2011 flight 
season. A full waveform system will allow 
greater information about the structure of 
vegetation to be derived and more precise 
urban mapping.

View vectors and atmospher ic correction
We are testing an extension to the processing 
software that generates additional information for 
every pixel at level 1B.  This includes per pixel 
view vectors, ground position, solar azimuth and 
zenith.

Once this is complete we will be able to supply 
convertors to convert these data into a form 
suitable for use with atmospheric correction 
packages such as ATCOR and FLAASH.

ENVI IGM files

The view vector data can also be used to create 
IGM files, which contain latitudes and 
longitudes for each level 1B pixel, and allow a 
user to produce geocorrected images simply and 
directly in ENVI or similar packages.  In future, 
ARSF may offer IGMs in addition to the 
standard data delivery to allow quick and easy 
geocorrection.

The ARSF regularly undertakes data collection campaigns overseas, 
collecting data for a number of different sites in the same area within a 
couple of days. Recent overseas data collection campaigns have included 
Ethiopia, Iceland/Greenland (as part of the International Polar Year), the 
Netherlands (as part of EUCAARI) and Chile (as part of VOCALS). 
Further  campaigns are planned over the next year, including Svalbard 
and a return to Ethiopia.

(left) LiDAR data collected 
from Helheim in 
Greenland.
(right) Mosaic of Eagle 
lines collected from Konso
in Ethiopia.

(left) Intensity image at 1.5m resolution created from multiple point 
cloud data of the ARSF calibration site.

(right) Measurement of error 
introduced by simulated timing 
errors in imagery-navigation 
synchronisation (above) Location on an Eagle swath of 

points used to obtain the sync error 
measurement to the left.

MODIS Aqua  satellite images 
both before atmospheric 
correction (left) and an 
enhanced ocean colour post-
atmospheric-correction image 
(right). Images courtesy of 
NEODAAS.

(right) ARSF data 
being part-processed 
using ENVI

(left) Returns from the 
current LiDAR system 
(green bars) vs the 
digitised Full Waveform. 
Much more information 
will be available from the 
waveform as opposed to 
the 3 returns from the 
standard system.

(left) Part of an Eagle swath collected 
during the EUCAARI campaign in 
2008.
(right) Eagle (hyperspectral, red) and 
ATM (multispectral, green) spectra 
from the same point. The Eagle data 
give a much higher spectral 
resolution.


