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Creating Accurate Footprints
 of Registered Aerial Images

Imagery can be identified and retrieved more 
easily using image catalogs and polygon im-
age footprints. Neither method requires load-
ing or displaying individual images and each 
allows a user to associate specific searchable 
information with images. Traditional methods 
for building image catalogs involve tracing the 
edges of images and creating a polygon within 
a shapefile. Although this is fairly fast, it is in-
herently inaccurate.
 A better way to build an image footprint for 
an index is to resample one band of the image 
as an 8-bit grid, apply one class reclassification 
to the grid, and convert the reclassified grid to 
a simple polygon shapefile. The shapefile may 
be attributed with image name, scale, acqui-
sition date, or other data. This method was 
developed by surveying and civil engineering 
students at Bellingham Technical College in 
Bellingham, Washington. Tutorial images and 
supporting georegistration data used in the fol-
lowing tutorial are available online from the 
city of Bellingham.
 This exercise teaches how to create an im-
age index using this method, which involves 
using image world files, creating a grid file 
from an image, reclassifying the grid, con-
verting it from raster data to vector data, and 
performing vector merging. A tutorial that ap-
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The zipped sample data archive was created 
using a directory structure, so make sure the 
zipping utility used is set to allow the re-cre-
ation of subfolders.

Double-click on 380223nelr.jpg to display all three bands. Select and load just Band 1 (the red band).

Use the Identify tool to query pixels. Each pixel in this grid contains a value between 0 and 255 
and requires 8 bits (zeros and ones) of computer space to write the value to each grid cell.
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What You Will Need
•  ArcIMS 9 (ArcView, ArcEditor, or ArcInfo license)
•  ArcGIS Spatial Analyst extension
•  Internet access
•  An unzipping utility such as WinZip

Use ArcGIS Spatial Analyst to reclassify 
380223nelr.jpg-Band 1. Click the Clas-
sify button, set Method to Natural Breaks 
(Jenks), and set Classes to 1.

peared in the January–March 2002 issue of 
ArcUser magazine supplies additional infor-
mation on building and applying image world 
files and can be viewed online at www.esri.
com/news/arcuser/0102/files/regimages.pdf.

Getting Started
This exercise uses aerial photography that will 
be downloaded from the city of Bellingham, 
Washington, Web site. The sample dataset, 
obtained from the ArcUser Online Web site, 
includes world files that will properly regis-
ter the aerial photography, clipped street data 
for the same area provided by the Bellingham 
Public Works Department, and a template for 
organizing the imagery. The project data is in 
Washington State Plane, North American Da-
tum 1983 (NAD83) North so the units will be 
U.S. Feet. 
1. Go to ArcUser Online at www.esri.com and 
download the sample data archive for this tu-
torial. Extract the archive locally. This zipped 
file was created using a directory structure so 
make sure the zipping utility used is set to al-
low the re-creation of subfolders.

2. Visit the city of Bellingham Web site at 
www.cob.org/gis/aerial/index.htm and locate 
the link to the cityʼs 2002 imagery. This cata-
log includes more than 300 24-bit 0.5-meter 
images that are stored as JPGs and tiled by 
quarter section. Use the online photo index at 
the Web site to locate sections 23 and 24 of 
Township 38 North, Range 2 East. 
3. The northeast and southeast quarters for sec-
tion 23 and the northwest and southwest quar-
ters for section 24 will be used in this exercise. 
Click the southeast quarter for section 23 and 
wait as the aerial photo loads. After the image 
is displayed, right-click anywhere on it, and 
select Save Picture As from the context menu. 
Save the image, 380223selr.jpg, in \Projects\
BTCImage\JPGFiles\WASP83NF\. This fold-
er contains world files that will register all four 
images so donʼt rename the image files. 
4. Repeat the process to save the northeast 
image for section 23 (380223nelr.jpg), the 
southwest image for section 24 (380224swlr.
jpg), and the northwest image for sec-
tion 24 (380224nwlr.jpg) to the \JPGFiles\
WASP83NF\ directory. Do not change these 
file names.

Creating Footprint Polygons
With the data assembled and organized, the 
next steps will create footprint polygons using 
the image files. 
1. Open a blank document in ArcMap. Load 
the ArcGIS Spatial Analyst extension by 
choosing Tools > Extensions > Spatial Ana-
lyst. Make the Spatial Analyst and Editor tool-
bars visible by choosing View > Toolbars and 
checking both toolbars.
2. Click the Add Data button and navigate to 
\Projects\BTCImage\LYRFiles\WASP83NF\ 
and load Bellingham Streets, Clipped.lyr, 
and Photo Index.lyr. These Layer files have 
a defined coordinate system, Washington 
State Plane NAD83 North U.S. Feet. Open 
the Data Frame Properties to verify this. The 
check boxes beside both layers are grayed out 
and display a red exclamation mark because 
they are not associated with the underlying 
data. Double-click on Bellingham Streets, 
Clipped.lyr; click on the Source tab; click on 
Set Data Source; and navigate to \Projects\
BTCImage\SHPFiles\WASP83NF\street2.
shp.

Continued on page 48
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3. Double-click on Photo Index and repeat the 
process to link this layer file to PhotoIndex.shp. 
If necessary, move the Streets layer above the 
Photo Index. Note that the city of Bellinghamʼs 
data is registered in NAD27; for this tutorial, 
the street data was reprojected in NAD83. 
4. Open the attribute table for Photo Index. It is 
empty now but will be filled with the outlines 
of the four downloaded images. Before going 
on, save the map in \Projects\BTCImage\ and 
name it btc01.mxd.

Converting Images to Grids
Navigate to \Projects\BTCImage\JPGFiles\
WASP83NF\ and load the four images. Be-
cause the sample dataset contains world files 
in Washington State Plane NAD83 North for 
each image, they will load right behind the 
street data. Turn the images off and on to see 
how they display in relation to the streets and 
where they overlap. Save the project again.
 An easy way to obtain a very precise foot-
print of each image is by converting one of the 
three bands to a simple temporary grid classi-
fied so that all grid cells that are part of the im-
age have a value of 1 and all grid cells outside 
the image are set to No Data. This grid is eas-
ily converted to a shapefile polygon that can 
be appended to the Photo Index. Labels can be 
added to the Photo Index attribute table. 
1. Leave the Spatial Analyst options set to 
the default values so temporary grid files will 
be created. Initially, no grid will be loaded in 
the Spatial Analyst Layer field because the 
JPG images have three grids (or bands) that 
are merged together to produce a color im-
age. How many times have you tried to load 
a three-band image and clicked one time too 
many so only one band loaded? Here, finally, 
is a clever use for just one band. 
2. Click the Add Data button and navigate to 
\Projects\BTCImage\JPGFiles\WASP83NF\. 
Double-click on 380223selr.jpg to display all 
three bands. Select and load just Band 1 (the 
red band). Now the Spatial Analyst Layer box 
contains this grid, 380223selr.jpg-Band.
3. Zoom to this layer and use the Identify tool 
to query pixels. Each pixel in this grid contains 
a value between 0 and 255. It requires 8 bits 
(zeros and ones) of computer space to write a 
value to each grid cell. Three bands in this im-
age—red, green, and blue or RGB—require a 
total of 24 bits. Consequently, this RGB color 
scheme is often referred to as 24-bit color. 
Grayscale orthophotos require only 8 bits per 
pixel and are immediately recognized as a grid 
by ArcGIS Spatial Analyst.
4. Click the Spatial Analyst toolbar drop-down 
and select Reclassify. Verify that 380223selr.
jpg-Band 1 is in the Input raster box. Click the 
Classify button, set Method to Natural Breaks 

Choose Convert > Raster to Features from the Spatial Analyst toolbar. Make sure Reclass of 
380223selr.jpg-Band 1 is loaded in the Input raster box and uncheck the Generalize lines box, 
specify \Projects\BTCImage\SHPFiles\WASP83NF\ as the Output features directory, and name 
the file 23se.shp. 

Use the Append function in ArcToolbox to add the footprint polygons to the empty Photo Index 
shapefile.

(Jenks), and set Classes to 1. This will return 
a very simple grid that matches the image 
exactly. Allow the output raster to remain as 
a temporary grid and click OK twice. Allow 
the reclassified grid to load in the Data Frame. 
Remove 380223selr.jpg-Band 1 to prevent any 
confusion during the next step.

Converting Grids to Shapefiles
This very simple grid can easily be converted 
to a polygon shapefile that can be appended to 
the Photo Index shapefile. 
1. Click the Spatial Analyst toolbar drop-down 
again and choose Convert > Raster to Features. 
Verify that Reclass of 380223selr.jpg-Band 1 is 
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This tutorial demonstrates how to cre-
ate a high-quality shapefile index for 
aerial photos that is searchable and 
identifiable as a simple polygon layer.

loaded in the Input raster box, and uncheck 
the Generalize lines box to create an exact 
representation of the image. Specify \Proj-
ects\BTCImage\SHPFiles\WASP83NF\ as the 
Output features directory. Name the file 23se.
shp. Click OK and watch the polygon load 
in the map. Remove the reclassified grid and 
save the map. 
2. Repeat this process for the other three imag-
es and name the output polygons ne23, nw24, 
and sw24, respectively. Remember to remove 
the single band and reclassified grid layers af-
ter creating the output polygons. Make sure to 
uncheck Generalize lines each time. 

Building the Photo Index
With four polygon footprints for the Bell-
ingham images, use the Append function in 
ArcToolbox to add these polygons to the emp-
ty Photo Index shapefile. 
1. If ArcToolbox is not already open, click on 
the ArcToolbox icon in the ArcMap Standard 
toolbar to open it. Choose Data Management > 
General > Append and open the Append tool. 
This tool requires that one or more input fea-
tures, one output feature, and a schema type 
be specified. 
2. Click on the folder icon for Input Features 
and browse to \Projects\BTCImage\SHPFiles\
WASP83NF\ and select 23ne, 23se, 24nw, and 
24sw. Click on the folder icon for Output Fea-
tures and select Photo Index. In the Schema 
Test drop-down, select No Test. Click OK. An 

Append function window will appear while 
the command operates. 
3. Delete the four temporary image footprints. 
Turn the original JPG images on. Study the 
Photo Index layer. Open its table and verify that 
it contains four polygons. Close ArcToolbox 
to free up some mapping space.

Label the Photo Index
There are several ways to label these photos. 
If a table with attributes for the photographs 
existed, it could be joined to the Photo Index 
using a unique key field. Because the Photo 
Index already contains a PhotoLabel text field, 
the records in this table could be populated by 
calculating outside an edit session. However, 
this table contains only four records: just start-
ing an editing session and typing in the labels 
will be the easiest method.
1. In the Editor toolbar drop-down menu, click 
Start Editing. Right-click on Photo Index and 
open its attribute table. Resize and position 
the table so the images can be viewed. In the 
table, select the first record by clicking on the 
leftmost side of the record. The corresponding 
image is highlighted. Click in the PhotoLabel 
field for that record and type the name of the 
image. The label appears.
2. Turn the images off and on individually to 
verify they have been properly labeled. Click 
the Editor drop-down menu and choose Stop 
Editing. Save the edits and save the map. 

Summary
This tutorial demonstrates how to create a 
high-quality shapefile index for aerial photos 
that is searchable and identifiable as a simple 
polygon layer. Additional images for the Bell-
ingham catalog in adjoining sections could 
be added and enhanced with land subdivision 
information including section, township, and 
range. 
 Students from Bellingham Technical Col-
lege helped test this tutorial. Their campus is 
located near the center of image 380223selr. 
It has experienced major renovation in recent 
years. To see these changes, download Bell-
ingham imagery for 1997, 1998, and 2004 and 
register this imagery to see the many changes 
that have occurred in and around campus.
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