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Agenda

IFSAR Technology (X/L/P Band)

X-Band DTM Improvements

Orthorectification using IFSAR 

IFSAR derivative datasets

Discuss Licensing of IFSAR Data and DEM derivative 
datasets
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IFSAR Technology (X/C/P Band)

Penetration of radar microwaves into a 
forest canopy depends on the wavelength of 
the microwave system.

Rule of thumb for the same forest 
conditions, flying height and viewing 
geometry, is as follows:

K-Band Leaves 
X-Band Leaves, twigs, small branches
C-Band Leaves, secondary branches
L-Band Primary branches, trunk,   

ground
P-Band Primary branches, trunk,     

ground, below the ground
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P-Band L-Band

P-Band – Not usually at the bottom of the canopy

P-Band Dual-Pol utilizes ‘double 
bounce’ to extract terrain using 
tree trunks as corner reflectors

L-Band Quad-Pol utilizes Pol- 
InSAR to fully characterize all 
scattering mechanisms

• P-Band often penetrates more into soil 
due to longer wavelength

• L-Band penetrates less into soil

• P-Band Dual-Pol ‘double bounce’ 
approach often results in erroneous 
terrain measurements

• L-Band PolInSAR Random Volume over 
Ground (RVoG) approach provides more 
accurate measurement for terrain
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Why L-Band and not P-Band (Collection)

Radar systems are classified as ‘radiolocation’ equipment by US NTIA 
and other international organizations

L-Band has  125+ MHz allocated for 
radiolocation (can be licensed for 
operations)

P-Band does NOT have any allocation for 
radiolocation (cannot be licensed 
operationally)

P-Band L-Band

Latest spectrum allocation chart from:
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Why L-Band and not P-Band (Interference)

Since P-Band utilizes the same frequencies 
used by terrestrial communication and 
navigation systems, interference between 
the systems is very common. 

To reduce effects in imagery, extensive filtering in 
the radar receiver is required. 

Extensive filtering on transmit is required even 
for special R&D operating permit to reduce 
interference with communications devices.

Interference 
experienced in 
Intermap’s early 
P-Band repeat 
pass system

Since L-Band has broad 
radiolocation frequencies 
allocated, full bandwidth 
is available for full 
resolution imagery.

L-Band does not share 
frequencies with navigation and 
communication systems, so 
interference is not present

Interference 
resulted in very 
poor signal and 
image quality
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We have opted for PolInSAR L-Band

World’s first single pass L-Band PolInSAR system.

Phase optimization approach for topographic phase 
estimation. 

The green ellipse is the estimated coherence region. 
The straight line (blue dashed) passes through two 
ends of the coherence region. The ground 
topographic phase centre is estimated from one of 
the line-circle intersection points (red circle).
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X-Band – Not usually at the top of the canopy

Intermap has created a canopy height model 
to retrieve tree heights to within 1.5 m.

Example here is shrub. We have also looked at 
evergreen, deciduous, wetlands, and mixed 
trees.
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X-Band Enterprise Workflow

Workflow dedicated to deriving high quality elevation data and customer 
satisfaction. All aspects of production are managed with rigorous QC checks 
throughout and within the framework of ISO9000 certification.
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Newest DTM Product

480 Editors working in a semi-automated 3D editing 
system
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Newest DTM Product

Moved from Socet Set to our IES Proprietary Editing system 
based on Autometrics to allow better alignment between edit 
rules and editors to provide seamless data
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Newest DTM Product 
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Old Versus New DTM Product

V1.0V1.5
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Orthorectification

Orthorectification of IKONOS and 
QuickBird images at off nadir 
viewing angles to 23 degrees, 
has been demonstrated using a 
Rational Functions method. 

CE(90) values better than 4 
meters were obtained when 
compared to independent check 
points over full image scenes. 

The method utilized external 
IFSAR-derived DTMs and 
associated ORIs as prolific 
sources of GCPs. 

http://www.intermap.com/uploads/1170362785.pdf

http://www.intermap.com/uploads/1170362785.pdf
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Imagery Orthorectified Using IFSAR

How IFSAR DEM's can be used to make Orthoimagery that meets 
NMAS at 1:24K in Alaska? 

Require set of specifications, orthorectified imagery, elevation data and 
software. 
Orthorectification: existing data may need to be orthorectify (correct for 
horizontal and vertical distortions) ancillary data 

Input:
Ancillary data
Elevation data
Ground Control Points (GCPs)
Commercial software

Output:
Orthorectified data layer
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Use radar imagery as a source of GCPs (+)
Using GCPs + Optical imagery + DEM + Commercial software 
= orthorectified product

ORI Landsat 7 (7,4,2) SAR-sharpened Landsat 7 (7,4,2)
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Data Orthorectification – IFSAR Example
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USGS vs. Intermap DTM (Orange County, California)

30 m USGS DEM may create 
wobbles in roads during 

orthorectification

5 m Intermap DEM does not 
create wobbles in roads 
during orthorectification

Presenter
Presentation Notes
The following are two examples from a business partner AirPhoto USA illustrating that the poor USGS DEM causes distortions in the image even when viewing from directly overhead. Note the wobbles in the road on the left introduced by the USGS DEM.
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USGS vs. Intermap DTM (Orange County, California)

30 m USGS DEM may cause 
bends in buildings during 

orthorectification

5 m Intermap DEM maintains 
building shapes during 

orthorectification

Presenter
Presentation Notes
Here is another illustration where the poor DEM from USGS causes even the building shapes to be warped.
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Accurate and Quality  data

Data Quality and 
Data Accuracy

Improved with 
higher resolution 
data (smaller 
posting)

Google example 
using USGS 30 m 
DEM compared to 
Intermap’s 5 m 
DEM draped on an 
orthorectified image

Presenter
Presentation Notes
Google has laid down the challenge with 3D technology in Google Earth and directly challenged Microsoft. 
Is MSN going to abdicate or respond to the challenge or will they respond?  When they do, where will the next competition take place? We believe it will be data quality. The data that is currently in the Google Earth is a hodgepodge of different data sources, different resolutions with no attempt at color balancing. They have left the door wide open to be trumped by MSN or Yahoo, 
In 2005 Intermap created a uniform color layer of the entire state of California draped over our superb elevation model. How long will it be before the data in Google Earth is an embarrassment to them?
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High-Quality Orthorectification

First Image orthorectified with a 30 m posted USGS elevation data – note vertical error 
in road (Red circle). 
Second Image orthorectified with a 5 m posted Intermap elevation data – note a 
better rendition of the roads, buildings and mountains.

Presenter
Presentation Notes
Currently in the US, Google is using an elevation model created by from USGS that is 30 meter data. Over most of the world, the elevation data used is even FAR less accurate. This creates significant limitations when satellite or aerial images are draped over the elevation model in hilly or mountainous terrain. Inaccuracies create smearing effects in the imagery on the terrain and create gross errors in the position and slope of roads and other features. The mountain road in the center of the image has a ski jump effect that would stop a HMMMV – if it was real.  This distortion is caused by a lack of vertical accuracy.  Without updating the elevation models it is not possible to consistently achieve overall accuracies better than 15 meters using high resolution satellite imagery. With accurate vertical information data from Intermap supports the image drape, even in the mountains. Now we see that we don’t need a Hummer to traverse the road in the center of the image.
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Virtual Earth higher resolution images (aerial) provide more “crisp” 
detail about the landscape then Goggle Earth’s spaceborne “blurred” 
image over Holyhead, Wales

Elevation data provided by Intermap’s NEXTMap® data (10-m posting) 
provide a more accurate rendition of the landscape over the coarser 
SRTM data (30 m posting) used by Google Earth.

Holyhead, Wales
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DEM derivative datasets

Intermap has two divisions (Professions Services & Solutions) to 
assist in creating and supplying DEM derivatives such as:

Contours
Topographic/Geology Maps
LANDFIRE 
Canopy Height Models
Hillshades
Slope and Aspect Maps
Reprojected Data
Orthorectification
Technology Transfer
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NEXTMap USA Status September 2008
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Intermap Licensing Tiers

Licensing Tiers as Described in USGS contract 
08CRCN0037

Single Organization - This license permits unlimited use of source 
data and derived products within a single organization of the United 
States Government, specified at the time of purchase. 

Federal Civil Department Tier- This license  permits the unlimited 
use of the source data and derived products within a single civilian 
department of the United States Government, specified at the time 
of purchase. 

Federal Civil -This license permits unlimited use of the source data  
and derived products within all U.S. Federal Government 
Organizations excluding DoD and Title 50 organizations.
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Intermap Licensing Tiers (continued)

Federal Civil & State/Local Governments - This license 
permits all uses covered by the Federal Civil license.  In 
addition, this license permits use by State and local 
governments.  All source data and derived products shall 
be retained by the State and local governments. 

Additional licenses may be negotiated as the need arises 
on terms mutually agreeable to the parties (e.g. Alaska – 
public domain).

DEM derivative products licensing may be negotiated as 
the need arises on terms mutually agreeable to the 
parties.



Questions

gbuckman@intermap.com

mailto:gbuckman@intermap.com
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