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Abstract
When faced with the daunting task of performing a land-use change analysis for all of 
western Washington over 20 years in three time intervals, the few months scheduled to 
finish the entire project appeared to be far too short.  We had scheduled a substantial 
amount of time just for registering the 16 Landsat TM scenes covering the study area.
After researching different alternatives for image-to-image registration, we 
serendipitously stumbled upon a program developed by Robert Kennedy at the USDA 
Forest Service.  By collecting just one (yes, one!) point from the reference image and the 
input image in ArcMap, running Kennedy’s simple and free program itp_find in IDL, and 
importing automatically generated text files into ERDAS IMAGINE's Geometric 
Correction tool, we were able to register all 16 images in less than one day.  Why more 
people aren't using this method?  Most likely because they don’t know it exists.  Now you 
do!

See the user manual at http://gis.washington.edu/phurvitz/itpfind/



Introduction
Projects using multiple overlapping remotely sensed images require precise image-to-
image registration.  Image registration is the process of applying geometric corrections to 
images in order for them to overlap properly.  Four basic steps are necessary to perform 
image registration: “i) Control points from the two images are selected by a 
photointerpreter; ii) control points are matched between the two images; iii) matched 
control-point pairs are used to estimate a mapping function between the two images; and 
iv) this mapping function is used to spatially register the two images” (Ton and Jain 
1989, p. 642).  Inter-image analyses can only be performed after sufficient registration is 
attained.   

Most remote sensing/image processing software can automatically create the mapping 
functions and perform the spatial registration.  These final two steps are quick and easy to 
perform using out-of-the-box software tools.  Unlike the final two steps, however, the 
process of selecting the control points and matching them between images is very time 
consuming.  The typical process involves iteratively identifying and selecting (or 
deleting) control points common to both images, and assessing RMS error values.  Once 
RMS error values are below a user-defined threshold, the rapid step of performing the 
geometric correction is performed.  Incorrectly identifying common control points can 
greatly degrade the quality of registration.

A number of methods have been, and continue to be, developed for automatic or semi-
automatic control point generating and/or image registration (e.g., Hanaizumi and 
Fujimura 1993; Dare and Dowman 2000; Zhang and Zhang 2001; Ali and Clausi 2002; 
Fedorov et al. 2002; Bentoutou et al. 2005; Jia 2005).  While these methods are well-
documented, they are of limited use to the software end-user, as they describe algorithms 
and functional forms rather than describe the use of any particular software.  End-users 
will have a difficult time implementing these methods in any particular GIS or image 
processing software application.  An exception to this is Robert Kennedy’s (2003) 
method (itp_find) which is described generically but also operationalized in IDL (ITT 
Visual Information Solutions, Boulder CO).  Kennedy provides his IDL code at his web 
site, http://www.fsl.orst.edu/%7Ekennedyr/. 

As part of a larger project to quantify land use change over a 20-year interval in western 
Washington, USA, we required registration of adjacent Landsat TM images within a 
single swath, adjacent swaths, and multiple years.  This required the co-registration of 8 
images in each of the three time periods, for a total of 24 images.  Originally, we were 
resigned to the tedious process of manually registering the images until we 
serendipitously discovered itp_find. 

Methods
Following Kennedy’s description, we downloaded and unzipped the software.
Configuration requires a few files to be altered (relative to the itp_find path root: 
paramfiles\squeet_images.txt, paramfiles\squeet_params_files.txt,



paramfiles\example_params_files.txt).  These files instruct itp_find where to find image 
files, initial control points, and other processing parameters.   

In order to facilitate the collection of certain image parameters (i.e., image file name, 
code name, initial control point, pixel size, rotation, and processing layer), we wrote an 
AML for ArcInfo Workstation (ESRI, Redlands, CA) to create the 
paramfiles\squeet_images.txt file.  This file is written with the initial control point 
coordinates set to (0, 0).  These coordinates need to be updated with the coordinates of a 
common control point in the reference and input image.  Were created one initial seed 
control point per image (Figure 1) and collected their coordinates (Figure 2) using 
ArcMap (ESRI, Redlands, CA), then pasted the coordinate X and Y values into the 
paramfiles\squeet_images.txt file using a text editor (Figure 3). 

Figure 1: Placing a control point in ArcMap 



Figure 2: Obtaining XY coordinates from a control point in ArcMap 

Figure 3: Coordinates added to paramfiles\squeet_images.txt file 



Once the parameter files were created, IDL was started and itp_find invoked.  Within 
itp_find, we specified the input and reference images, and ran the application.  Using a 
correlation-based algorithm to identify locations of similar spatial and spectral 
configuration, the itp_find process creates a large number of control points for image 
registration.  When the process completes, the application writes out files containing the 
X and Y coordinates for both the input and reference images.   

The output coordinates were loaded into the Ground Control Points Editor (Figure 4) 
within the Geo Correction Tools in ERDAS IMAGINE (Leica Geosystems, Atlanta, GA).   

Figure 4: Input and reference coordinates in ERDAS IMAGINE's GCP Editor 

ERDAS IMAGINE was then used to rectify and, if necessary, resample the input image.  
This process created a new image that has been registered using the controls points 
generated automatically by itp_find.  We found that once the analyst became familiar 
with the process, an image could be registered in less than 10 minutes, including the time 
necessary to generate control points.  For a set of step-by-step instructions of the process, 
see http://gis.washington.edu/phurvitz/itpfind/. 

Once the images were registered, we used eCognition (Definiens AG, Munich, Germany) 
and ArcGIS to classify each image independently into 7 major classes (agriculture, built-
up, clouds, forest, shadow, unclassified, and water). 

Results
Once we became familiar with the process, performed a few test registrations, and wrote 
the AML, we completed registration of all images requiring registration (16 out of the 
complete set of 24) in less than two hours. 

Visual inspection of the registered images proved to be very satisfactory.  Because our 
project’s goal was to estimate land use change across the entire western half of 
Washington State and our classification was done with objects rather than pixels (see UC 
Paper UC1472: “Challenges and Solutions to a Regional Land Use Change Analysis” for 



more information about object-based classification), we were willing to accept a small 
amount of misregistration.  We were pleasantly surprised when nearly all of our images 
lined up almost perfectly.  A few images were misregistered by one or two pixels, which 
is on par with completely manual methods, yet manual methods typically take at least an 
order of magnitude longer for collection of a sufficient number of control points to 
achieve this level of accuracy.  RMS errors in image registrations ranged from 11 to 49 
m, with a mean of 22 m and standard deviation of 14 m.  After image classification, areas 
of overlap between images, across all years, resulted in a mean agreement of 89%. 

Discussion and Conclusions
Use of automated methods can greatly speed up the process of image registration.  
Furthermore, automated processes can give results that may be substantially better than 
manual methods.  We originally budgeted three weeks for image registration, but using 
itp_find reduced that time to less than a day, and provided results that were more than 
satisfactory for the project’s requirements.  This allowed us to spend more of the project 
time on classification and analysis.  We believe that this software can be appropriate and 
valuable for other projects requiring image-to-image registration. 
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