CompassData

System Test Site in Padua, Italy

Sensor and Geospatial Product Test Sites

By Philipp Hummel,
Professional Land Surveyor, CFedS, Geodesist
CompassbData, Inc.

CompassData surveyed 14 test sites around the world for satellite and airborne
sensors for calibration and product testing.

CompassData provides ground data collection to a variety of customers
producing many kinds of geospatial products. Ground Control Points (GCPs) are
necessary for geo-referencing remotely sensed data with a high absolute
accuracy. The relative geometric accuracy of image maps depends on the quality
of the recording sensor and its calibration.

The traditional calibration of a metric camera is a very costly process for
determining the interior orientation
parameters. Such parameters are considered |
valid for a limited time before another |\ ~
calibration is deemed necessary or is required Y -
by law. In the case of a satellite sensor sucha |
re-calibration is just not possible. >
Over the past decades the methods of self- '
calibration developed into the new standard
allowing the determination of camera :
parameters at the time of acquisition and -
improving the geometry of aerial :
triangulations.

Still the question for the final quality achieved
remains difficult to answer without the actual
GCPs. A sensor system consisting of a
camera or LiDAR in combination with GPS
and IMU flown over a site or a satellite on a
precise orbit acquires a test site and an )
independent and absolute check of the raw
data, as well as all stages to the final products (DEM, Basemap, Orthophoto,...) is
possible by using ground surveyed GCPs. The result becomes a factsheet
assisting internally to improve a product and externally to sell a quality product
to a client.

CompassbData offers multiple worldwide calibrations sites or rather test sites. In the
following article we proudly present the test site established in Padua, Italy, in 2012.
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System Test Site in Padua, Italy

Currently we offer worldwide 14 high-density Ground Control Points sites to be utilized
for sensor calibration and product quality verification. Similar sites are available across
the world.

CompassData is planning to create more sites around the world to specifically address
satellite companies to check their sensors and assist them to enhance their products as
well as offer a standardized product testin.

Test Sites or Camera Calibration Sites:

Figure 1: Distribution of Test Sites

Location Latitude | Longitude | GCPs | Area [km] | Sensor-types
Small Padua, Italy 45°25'N | 11°52'E 91 4by5 Photo/LIiDAR
Large Padua, Italy 45°25'N | 11°52'E 56 15 by 15 | Satellite
Small Fresno, CA, USA 36°45'N | 119°45'W |31 14 by 20 | Photo/LIiDAR
Large Fresno, CA, USA 36°45'N | 119°45'W | 88 30 by 30 | Satellite
Stockton, CA, USA 38°00'N | 121°15'W | 88 14 by 18 | All
Evansville, IN, USA 38°00'N | 87°30'W 55 12by 17 | Al

St. Louis, MO, USA 38°37'N | 90°11'W 50 30 by 20 | Satellite
Anchorage, AK, USA 61°10'N | 149°50'W |18 20 by 28 | Satellite
Orlando, FL, USA 28°30'N | 81°25'W 50 22 by 22 | Satellite
Helsinki, Finland 60°15N | 25°00'E 22 50 by 50 | Satellite
Malmd, Sweden 55°30'N | 13°05'E 25 20 by 30 Satellite
Tromsg, Norway * 69°45'N | 19°00'E 20 4 by 10 Satellite
Kiev, Ukraine 50°25'N | 30°30'E 30 20by 50 | All

Odessa, Ukraine 46°25'N | 30°40'E 15 20 by 20 | All

Brasilia, Brazil 15°50'S | 48°00'W 10 40 by 50 | Satellite

Sao Paulo, Brazil 23°35'S | 46°32'W 22 40 by 50 Satellite

*) Planned
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http://toolserver.org/~geohack/geohack.php?pagename=Padua&params=45_25_N_11_52_E_region:IT-PD_type:city%28210000%29
http://toolserver.org/~geohack/geohack.php?pagename=Padua&params=45_25_N_11_52_E_region:IT-PD_type:city%28210000%29

CompassData

System Test Site in Padua, Italy

Sensor Test Site / Camera Calibration Site in Padua, Italy

CompassData surveyed photoidentifiable points to provide a high density of control
points to help data providers ensure the highest quality of their sensors.

In May 2012, CompassData established a comprehensive calibration and test field for
aerial cameras, LIDAR sensors, and satellite sensors. There are 91 highly accurate
GCPs distributed over an area of 225 sq. km. The calibration site data is available
directly to customers, who want to perform their own QA/QC or with an additional
independent QA/QC report by CompassData.
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Figure 2: Padua - Inner and Outer Calibration Sites

Specifications:

Area
The inner calibration field is 5 km by 4 km containing the city of Padua.
The outer calibration field is 15 km by 15 km containing the metro-area of Padua.
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Ground Control Points

91 Ground Control Points total with 56 in the inner calibration field

22 Clusters of GCPs total with 14 clusters in the inner calibration field

7 additional single Ground Control Points in the inner calibration field

All Ground Control Points include metadata, photos, and station diagrams

Geodetics

CompassData ensures highest absolute accuracy in the following geodetic coordinate
systems:

ROMA40 Local Italian Survey System

ETRF European Terrestrial Reference Frame

ITRF International Terrestrial Reference Frame

(Final calculations were performed in ETRF2000 [Epic 2008] and ITRF2008 [Epic
2012.38))

By using ItalPOS’ Realtime GPS Service the repeatability of points (relative precision) is
in average 1.2 cm in position and 2.0 cm in elevation. The absolute accuracy in regard
to the Terrestrial Reference Frames is tested to 3.5 cm in position and 4.9 cm in
elevation by static GPS observations. Calculation methods for static observations
include the American OPUS service by the National Geodetic Service, the Australian
AUSPOS service by the National Geospatial Reference Service, and the Canadian
Precise Point Position service by the National Resources Canada. A independent check
was performed on Trigonometric Points by the Italian Instituto Geografico Militare.
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Figure 3 and 4: ItalPOS GPS Network and Italian Trigonometric Point
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Ground Control Points and Clusters for enhanced statistical
evaluation

Each GCP was selected with great care to maximize visibility to be useful for different
sensors ranging from high-resolution cameras flown in low altitude to sensors orbiting
around the world. The features on the ground are more or less detailed in imagery since
different sensors in higher or lower altitudes collect different sized pixel. Even very small
pixel sizes of a few centimeters limit operators and/or automatic processes to ‘pick’
error-free. To compensate for picking errors; CompassData established point clusters.
Over a small area are multiple GCPs distributed.

In the QA/QC process the whole of the cluster tells the distortion of the camera and the
results within all of the cluster assess the ability to pick a well defined corner.

Figure 5: Ground Control Points distributed in a Cluster on Piazza Cavour
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Figure 6: Station Diagrams for easy identification in aerial image
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CompassData Services:

Ground Control Point collects and archive with currently 18,000 points
System Test Sites around the world

Additional QA/QC report on customers’ images, orthophotos, DEMs...
Remotely Sensed Ground Control Points in remote and denied areas
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Comprehensive Deliverables

Our deliverables are timely, consistent,
accurate check points that can be easily
inserted into your GIS data set. CompassData
GCPs are always quality - after all, we are the
Control Freaks!

Complete Global Coverdges#
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THE WORLD’S LARGEST COMMERCIALLY AVAIHBLTE e

CompassData, Inc., 12353 E. Easter Ave., Suite 200, Centennial, CO 80112  Page 6 of 6



