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3 February 2005
This letter accompanies a set of IKONOS imagery and surveyed ground control being made available for research, software development and test, training, and demonstration. The data illustrates the absolute and relative accuracy of IKONOS imagery. It also provides full-scene (11 km by 11 km) stereo and mono examples of high-resolution panchromatic imagery, multi-spectral imagery with absolute radiometry, and pan-sharpened color imagery. Two formats are provided, GeoTIFF for civilian applications and NITF for government systems. It is our hope that this dataset will facilitate understanding of IKONOS high-resolution satellite imagery and its applications.

Source Image Description
The imagery consists of a stereo triplet taken on 22 February 2003 of Mount Wellington near Hobart Tasmania. A stereo triplet is a stereo pair with an interleaved monoscopic image. The ability to take three images of the same Area of Interest (AOI) on the same orbital pass illustrates the high maneuver rates of the IKONOS satellite. Geometric collection parameters are tabulated below.

	Source Image ID
(Date 22 February 2003)
	Start Time
(GMT)
	Sensor Azimuth
	Sensor Elevation
	Scan Azimuth

	2003022200270380000011614288
	00:27:03.8
	329.4°
	69.1°
	180°

	2003022200272480000011614290
	00:27:24.8
	293.7°
	75.1°
	0°

	2003022200275430000011614289
	00:27:54.3
	235.7°
	69.2°
	180°


The sensor azimuth and elevation describe the satellite line-of-sight (LOS) as seen from the AOI. Elevation is the angle measured at the AOI from the horizontal plane to the satellite. If the LOS is projected into the horizontal plane, azimuth is the angle measured clockwise from north to the LOS. Scan azimuth describes the pushbroom scan direction. North-to-south (NS) scans, approximately parallel to the satellite motion, have a scan azimuth of 180 degrees while south-to-north (SN) scans have a scan azimuth of 0 degrees. Paradoxically, NS scans are called “reverse” scans while SN scans are called “forward”, a notational inversion with deep roots in IKONOS history.

The data shows that the satellite passed to the east of the AOI, took an NS scan from the NE, then an SN scan from the east, and finally another NS scan from the SE. The first and third images of this triplet are a symmetric stereo pair with both legs about 69° elevation. The second image is the interleaved mono image.
Additional details may be found in the “Source Image Metadata” contained in the metadata.txt file distributed with each product order.
Product Processing
The sample images are known as “Geo Ortho-Kit” products. Geo products are processed without the use of ground control and are rectified to a map projection at a constant ellipsoidal height. As such, Geo product accuracy suffers from “terrain displacement”, i.e., the tendency of features above the reference elevation to appear further from the camera and features below reference to appear closer.  Users of Geo Ortho-Kit imagery can improve accuracy with ground control (block adjustment) or correct for terrain displacement with a Digital Elevation Model (orthorectification). Block adjustment and orthorectification use the IKONOS RPC camera model mapping from 3-D (longitude, latitude, height) object coordinates to 2-D (sample, line) image coordinates. Space Imaging distributes RPC data with all stereo imagery. To receive mono RPC data with mono imagery, clients must order the “Ortho-kit” option. RPC camera model coefficients are provided with all of these sample image files.
Product Image Description

The product image files are provided with the bit, band and format options tabulated below.

	Bits
	DRA
	Bands
	Format
	POIDs
	Remarks

	8
	Yes
	1m RGB
	GeoTIFF
	TBD
	Pan-sharpened, natural color

	11
	No
	1m Pan +

4-bands of 4m MSI
	GeoTIFF
	162774
162762
162775
	Absolute MSI radiometry with DRA off

	11
	No
	1m Pan +

4-bands of 4m MSI
	NITF 2.0
	162794
162786
162795
	ClearView product format

	11
	No
	1m Pan Stereo
	GeoTIFF
	162796
	UTM map-projected stereo.
Relative orientation performed.


Product Order Identification (POID) numbers are shown for each sample. The three different source images are processed with a variety of bit, band and format options. Most of the orders process one source image each. The exception is POID 153452 which has both images of the stereo pair in the same product order, resulting in those two images being block adjusted together for relative orientation to eliminating Y-parallax. Typically, both images of a stereo pair are delivered in a single POID as in153452.

Dynamic Range Adjust (DRA) applies a tonal transfer curve to convert from absolute radiometry to a more nature appearance for visual interpretation. Imagery with DRA off has absolute radiometry. IKONOS radiometric calibration data may be found on http://www.spaceimaging.com/products/ikonos/spectral.htm. The sample data includes 11-bit imagery with DRA off and 8-bit imagery with DRA on.
Image Copyright

The imagery is copyright Space Imaging LLC. This imagery may not be used for commercial purposes except as described herein. The imagery may be used for academic research or for software development, test, demonstration and training. The imagery may be redistributed for research, training, or demonstration purposes. Image chips used in publication and media or web sites used to redistribute the imagery should state "Imagery (c) Space Imaging LLC". Publications using the imagery should include the acknowledgement "Imagery courtesy of Space Imaging LLC.” Your cooperation in this matter is greatly appreciated.
Ground Control Point Description

GCP descriptions and geographic coordinates may be found in document, “GCP’s-Hobart.doc”. Latitude and longitude are WGS84. Height is meters above WGS84 ellipsoid. UTM coordinates in zone 55 south may be found in document “HobartGCPs114-UTM.csv.”
Ground Control Point Acknowledgement

The Ground Control Points were collected by Clive Fraser's research group at the University of Melbourne and are provided with his permission. If you publish a paper using these GCP, an appropriate citation or acknowledgement to Clive or references to papers concerning the Hobart IKONOS project would be much appreciated. Please also respect the conditions relating to use of the ground control data which are consistent with those detailed above for the imagery.
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Contact

Technical support for IKONOS products is available from Space Imaging Customer Support at 301-552-0537. If you have questions concerning this sample data set, feel free to contact the undersigned.
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