ER Mapper 6.2

Airphoto Mosaic Tutorial

ER Mapper

Helping people manage the earth

12 July 2000

Asia/Pacific :

Earth Resource Mapping
Level 2

87 Colin Street

West Perth

Western Australia 6005

Europe, Africa and Middle Americas:
East:

Earth Resource Mapping
Blenheim House
Crabtree Office Village
Eversley Way, Egham
Surrey, TW20 8RY, UK

Earth Resource Mapping
4370 La Jolla Village Drive
Suite 900
San Diego, CA
92122-1253, USA

Telephone:+61 8 9388-2900elephone: +44 1784 430-69lelephone: +1 858 558-4709
Facsimile: +61 8 9388-290Facsimile: +44 1784 430-69ZFacsimile: +1 858 558-2657



ER Mapper and ER Storage software and documentation is proprietary to
Earth Resource Mapping Ltd.

Copyright © 1988, 1989, 1990, 1991, 1993, 1994, 1995, 1996, 1997, 1998, 1999,
2000 Earth Resource Mapping Ltd

All rights reserved. No part of this work covered by copyright hereon may be
reproduced in any form or by any means - graphic, electronic, or mechanical -
including photocopying, recording, taping, or storage in an information retrieval
system, without the prior written permission of the copyright owner.

While every precaution has been taken in the preparation of this manual, we assume
no responsibility for errors or omissions. Neither is any liability assumed for
damages resulting from the use of the information contained herein.

PostScript is a registered trademark of Adobe Systems, Inc.

Windows 95, Windows 98, Windows NT and Windows 2000 are trademarks of
Microsoft Corp.

ARC/INFO® and ArcView® are trademarks of Environmental Systems Research
Institute, Inc.

Autodesk World™, AutoCAD™ and AutoCAD MAP™ are trademarks of
Autodesk, Inc.

Mapinfo™ is a trademark of Mapinfo Corporation.

All other brand and product names are trademarks or registered trademarks of their
respective owners.









summary Contents

About this manual 11
Airphoto mosaics and ER Mapper 13
Opening and viewing an image 25
Using GeoTIFF/TFW images 41
Image orthorectification 55
Reprojecting images 91
Assembling image mosaics 101
Color balancing image mosaics 113
Compressing images 123
Exporting to GIS systems 131
10 ArcView® GIS Users 151
11 Windows® applications (OLE) 157
12 Image Web Servers 163

Index 177

© 0 N 0o WDN P

ER Mapper Airphoto Mosaic Tutorial v



Summary Contents

vi ER Mapper Airphoto Mosaic Tutorial



Table of Contents

About this manual 11

1 Airphoto mosaics and ER Mapper 13
Overview of airphotos and applications 13
Types of airphotos 14
Digitizing (scanning) of airphotos 15
Digital Orthophoto Quadrangles 16
Creating airphoto mosaics 17
Image processing concepts 22
ER Mapper image processing 23

2 Opening and viewing an image 25
About the algorithms concept 25
Hands-on exercises 29
1: Displaying an airphoto image 29
2: Selecting layers and adjusting contrast 32
3: Labelling and saving the algorithm 36
4: Reloading and viewing the algorithm 38

3 Using GeoTIFF/TFW images 41
Georeferencing information 41
About GeoTIFF/TFW 42

ER Mapper Airphoto Mosaic Tutoriabii



Contents

GeoTIFF 42

TFW 42

GeoTIFF/TFW and foot-based projections 42
GeoTIFF 42

TFW 43

Hands-on exercises 43

1: Edit the TIFF image header 44

4 Image orthorectification 55
About image rectification 56
Ground Control Points 57
About orthorectification 57
DEM file 59
Camera file 59
Advanced orthorectification 59
Input data requirements 60
Hands-on exercises 61
1: Orthorectify an airphoto using GCPs 62
2: Orthorectify an airphoto using Exterior Orientation 84

5 Reprojecting images 91
UTM and State Plane projections 91
UTM projections 91
State plane projections 92
Constraints 92
Hands-on exercises 92
1: Import an image into ER Mapper 93
2: Reproject the image 96

6 Assembling image mosaics 101
About assembling mosaics 101
Hands-on exercises 102
1: Creating mosaics automatically 103
2: Creating an RGB image mosaic 108
3: Adding a GeoTIFF image to the mosaic 109

vii ER Mapper Airphoto Mosaic Tutorial



Contents

7 Color balancing image mosaics 113
Hands-on exercises 113
1: Color balancing the mosaic 114

8 Compressing images 123
About Enhanced Compression Wavelet (ECW) compression 123
Hands-on exercises 124
1: Saving a compressed image to disk 124

9 Exporting to GIS systems 131
About use in GIS systems 131
Using compressed images in GIS applications 133
Hands-on exercises 134
1: Defining an area of interest 134
2: Creating a UDF dataset 136
3: Creating a “.hdr” file for ESRI products 143
4: Saving a subset image to a TIFF file 145

10 ArcView® GIS Users 151
How to obtain the ER Mapper Imagery Extension 152
Hands-on exercises 152
1: Using the ER Mapper extension 152

11 Windows® applications (OLE) 157
About ER Viewer 157
What is OLE? 158
Sharing image files using OLE 159
Hands-on exercises 159
1: Using OLE to display images 160

12 Image Web Servers 163
ER Mapper Image Web Server 164
Server side 164
Client side 165
Hands-on exercises 166
1: Open an image in ER Mapper 166
Load the image into an algorithm 166

ER Mapper Airphoto Mosaic Tutoriaix



Contents

Saving the image as an algorithm 169
Reloading the algorithm 169

Using the History file 170

2: Open an image in ArcViehGIS 170

Index 177

x ER Mapper Airphoto Mosaic Tutorial



About this manual

This manual is intended to get you started with using ER Mapper to create mosaics
of digital aerial photographs. It provides simple step-by-step procedures that give
you hands-on practice using advanced features of the software.

This manual is not intended to cover all ER Mapper functionality, and does not
cover concepts of digital photogrammetry such as DEM generation. Please refer to
the ER Mapper TutoriabndUser Guidemanuals for more detailed information as
needed. (These are also accessible directly from the on-line help system.)

Chapter contents

The chapters in this manual give you extensive hands-on experience using the
ER Mapper software through a series of specially designed lessons. Most lessons
have two basic sections:

e an overview of key concepts
« aseries of step-by-step hands-on exercises

It is recommended that you start at the beginning and proceed through the chapters
in order because the later chapters build on concepts learned in earlier ones.

The emphasis of this manual is on learning and using the ER Mapper software, not
on teaching image processing, airphoto interpretation, and other concepts.

Setting up practice datasets

The exercises in this manual assume that ER Mapper 6 is installed and licensed,
and that the example airphoto datasets have been installed in the
‘examples\functions_and_features\airphoto_tutorial’ directory.
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About this manual e

Typographical conventions
The following typographical conventions are used throughout this document:

« ER Mapper menus, button names and dialog box names are printed in boldface
Helvetica type, for example:

“SelectPrint from theFile menu to open therint dialog box.”

¢ Where you are asked to click the mouse on an icon button in the user interface, both
the button and its formal name are indicated in the text. For example:

“Click on theEdit Transform limits [ button.”

e Textto be typed in a dialog box text field is shown in boldface Courier typeface, for
example:

“Type RGB_airphoto_mosaic in the text field.”

12 ER Mapper Airphoto Mosaic Tutorial



Airphoto mosaics
and ER Mapper

This chapter provides an overview of airphoto concepts and steps used for creating
mosaics of digital airphotos. It also describes the basics of image processing and
use of the ER Mapper software in assembling airphoto mosaics.

Overview of airphotos and applications

Aerial photographs are taken from an aircraft to capture a series of images using a
large roll of special photographic film. The film is then processed and cut into
negatives. The most common size for negatives is 9" x 9" (23cm x 23cm). The final
scale of the aerial photograph depends on the height of the aircraft when the photo
was taken. Aerial photographs are taken with an overlap between each one, to
ensure that a final mosaic can be assembled.

Airphotos are now being used extensively as basemaps for updating vector data that
is stored and manipulated in GIS and DMS systems. Often it is necessary to create
a mosaic of several airphotos to cover the desired area. Common uses and mapping
applications for airphotos include:

¢ land use/land cover mapping
e urban and regional planning

¢ environmental assessment

ER Mapper Airphoto Mosaic Tutorial3



Chapter 1 Airphoto mosaics and ER Mapper e Types of airphotos

e civil engineering

¢ geologic and soil mapping

e agricultural and forestry applications

e water resource and wetland applications

Types of airphotos

There are generally four types of airphotos in common use, and these are created by
using specific types of film in the camera:

« Panchromatic-often called black and white, is sensitive to the same range of light
wavelengths as perceived by the human eye (the “visible” wavelengths blue, green
and red spanning 0.4 to 0.7 micrometers). Panchromatic photos are most commonly
used for planimetric and/or topographic mapping. Digitized black and white photos
have a single band (layer of information), so they are usually displayed in greyscale
on a computer.

* Natural color—often called true color, is also sensitive to the same wavelengths of
light as perceived by the human eye. Digitized natural color photos have three
separate bands, one each for the blue (0.4-0.5 micrometers), green (0.5-0.6) and red
(0.6-0.7) wavelengths of light. They are usually displayed using the RGB color
system on a computer to recreate the same colors as on the photo print. Natural
photos are commonly used for creating photo maps, or for mapping applications that
require discrimination of the color of features.

¢ Infrared —often shortened to “IR,” is sensitive to a range of wavelengths that
includes the red, green and near infrared portions of the spectrum. The near infrared
wavelengths (0.7-1.0) cannot be perceived by the human eye, so they provide
information that beyond the human perception system. Like panchromatic, digitized
IR images have a single band and are usually displayed in greyscale.

e Color infrared —often called false color or shortened to “CIR,” was developed
during World War 11 to aid camouflage detection. Digitized CIR images have three
separate bands, one each for the green (0.5-0.6), red (0.6-0.7) and near infrared (0.7-
1.0) wavelengths of light. Like natural color, they are usually displayed using the
RGB color system to recreate the same colors as on the photo print. Vegetation
usually appears red on these images, thus the term false color. CIR photos are
commonly used for agricultural, forestry and wetland studies because the IR band
provides valuable information on vegetation health, species and biomass.

14 ER Mapper Airphoto Mosaic Tutorial



Chapter 1 Airphoto mosaics and ER Mapper e Digitizing (scanning) of airphotos

Digitizing (scanning) of airphotos

Note:

In order for an aerial photograph to be processed in a computer, the photo must first
be scanned or digitized to create a digital image file. The photo print or
transparency is run through a scanner to convert visible images to digital files.
Many airphoto acquisition firms supply their photo data already converted to digital
image format, but you may also want or need to scan the photos yourself.

Aerial photographs normally have fiduial marks around the edges. The positions of
these marks are crucial for orthorectification. It is, therefore, essential that the
scanner that use is alrge enough to include the fiducial marks in the scanned image.

Two factors affect the resolution, or size of features that can be detected, in the
digital image of the aerial photograph. These factors are:

The scale at which the aerial photograph was flown. This is based on aircraft altitude
above ground and focal length of the camera during photo acquisition.

The Dots Per Inch (DPI) used to scan the aerial photo. This determines the size on
the ground, in meters or feet, of one pixel on the digital aerial photograph, and
approximately corresponds to the size of the smallest feature that can be detected.

Use the following table to decide what scale aerial photography to use and what
DPI resolution to use when scanning the photos. A pixel size of 1 meter is
adequate for many applications.

ER Mapper Airphoto Mosaic Tutorials



Chapter 1 Airphoto mosaics and ER Mapper e Digital Orthophoto Quadrangles

Photo scale: 10000 | 24000 | 40000 Scanned image file sizes:
Km. across: 2.3 55 9.1

Pixel size in meters # of pixels golor B|& W
150 dpi scan 1.7 4.1 6.8 1350 5 Mb 2 Mb
300 dpi scan 0.8 2.0 34 2700 21 Mb 7 Mb
600 dpi scan 0.4 1.0 1.7 5400 83 Mb 28 Mb
1200 dpi scan 0.2 0.5 0.8 10800 334 Mb 111 Mb
2400 dpi scan 0.1 0.3 0.4 21600 1335 Mb | 445 Mb

Ask your aerial photograph supplier if they can provide you the aerial photographs
pre-scanned, on a CD-ROM, in a format supported by ER Mapper. This will save
you having to scan the photos yourself.

Image formats supported by ER Mapper include:
¢ ER Mapper Algorithm (.alg)
¢ ER Mapper Raster Dataset (ers)
* ER Mapper Compressed Image (.ecw)
¢ Windows Bitmap (.bmp)
e ESRI BIL and GeoSPOT (.hdr)
o GeoTIFF/TIFF (.tif)
e 1 bit tiled tiff
e 1bit strip tiff (compressed and uncompressed)
e 1bit scanline tiff (compressed and uncompressed)
« 8 hit greyscale tiled tiff
¢ 8 bit RGB contiguous tiled tiff
¢ 8 hit RGB separate tiled tiff
+ JPEG (jpg)
¢ USGS DOQQ (Grayscale)
* RESTEC/NASDA CEOS (.dat)

Digital Orthophoto Quadrangles

Airphoto images can be supplied as Digital Orthophoto Quarter Quadrangles,
known as DOQQs.

16 ER Mapper Airphoto Mosaic Tutorial



Chapter 1 Airphoto mosaics and ER Mapper e Creating airphoto mosaics

Creating

A digital orthophoto is a digital image of an aerial photograph in which
displacements caused by the camera and the terrain have already been removed.
Therefore it combines the image characteristics of a photograph with the geometric
qualities of a map. A DOQ image typically covers one-quarter of a 1:24,000 scale
USGS topographic map plus a little overlap. The resolution of the image is quite
high at one square meter per pixel. As a result of this fine cell size, these images
consume large quantities of disk space. A DOQQ is a subset of a DOQ, in that it
refers to a Digital Orthophoto Quarter Quad. There are four DOQQs in a DOQ.

You can open DOQQ images directly in ER Mapper, and then use ER Mapper
wizards to mosaic and balance them.

airphoto mosaics

An airphoto mosaids an assemblage of two or more overlapping photographs that
form a composite view of the area covered by the individual photos. Typically the
aircraft flies back and forth across an area acquiring a set of photos that overlap,
then the photos are scanned, rectified and assembled into a mosaic.

Photo Photp
Aircraft fight — | #1 | #2
while taking aerial ] |
photographs
Photo Phot
— | w6 | | #5 Pzzto
\\
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Chapter 1 Airphoto mosaics and ER Mapper e Creating airphoto mosaics

The basic steps involved in creating a mosaic of airphotos are shown below. These
steps are covered in detail in the exercises in this workbook.

Digitize Scan (digitize) airphoto hardcopy prints or transparencies
airphotos to create digital image files, or acquire digital format
photos saved in image formats such as TIFF.

Read/Import Read digital airphoto image files stored on tape,
digital CD-ROM, etc. into ER Mapper. If necessary,
airphotos convert to ER Mapper imadermat

(using ER Mapper import utilities)

'

Initial View image data on to evaluate
image display quality or area coverage, or display statistical
& evaluation information such as histograms or cell values.
Geometrically correct (rectify or geocode) images to
Image y (rectify or g ) imag

correspond to geodetic coordinate systems and map

rectification projections such as UTM, State Plane, etc.

'

Create Assemble rectified, enhanced images into a mosaic.
mosaic
of images

Balance contrast across the mosaic, and minimize

Balance visible seam lines between adjacent images.
mosaic
of images
Data saving Save the processed mosaic in a format suitable for use
and/or in GIS and DMS applications, or for serving from an
Compression Image Web Server.
Annotation Setup map size/scale, and annotate mosaic of images
& map with text, lines, shaded polygons, legends, scale
composition bars, coordinate grids and other map objects.
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Chapter 1 Airphoto mosaics and ER Mapper e Creating airphoto mosaics

Data load/import

The first step in creating an airphoto mosaic is loading or importing the data you
want to use into ER Mapper. Typically the data might be stored on magnetic tape,
CD-ROM, or be available for download from an Image Web Server over a network.

When you import a raster image file (using ER Mapper’s import utility programs),
ER Mapper converts the data and creates two files:

¢ abinary data file containing the image data, in band interleaved by line (BIL) format
¢ acorresponding ASCII header file with an “.ers” file extension

You can open image files in many different formats in ER Mapper without having

to import them as ER Mapper raster datasets. Some of these formats contain
embedded georeferencing information, which ER Mapper uses to mosaic the
images. These formats include ECW V2 compressed, GeoTIFF and USGS DOQQ.
Some TIFF images have an accompanying ‘World’ file, TIFW, that contains the
georeferencing information. ER Mapper creates a separate .ers header file for these
to accommodate statistical information used for balancing.

Image display

After loading or importing the image data, the next step is usually to display the
image to evaluate the data quality, geographic area of coverage, and coverage of
overlapping areas with other images used in a mosaic. If the data is of poor quality,
you might decide to digitize the photos again. If it has significant cloud cover or
haze over your area of interest, you might try to obtain better data.

There are two primary ways airphotos are viewed:

« black and white, or greyscale displays (used to view black and white airphotos or a
single band of a color airphoto)

¢ red-green-blue (RGB) color composite displays (used to view all three bands of a
color or color IR airphoto to reproduce the look of the original print)

The way in which you choose to display your raster data is called the “Color Mode”
in ER Mapper. You can also view data in traditional two-dimensional planimetric
views, or 3-D perspective views if you have an elevation dataset such as a DTM.

In addition to displaying the data, you may want to view statistical information
about it. Statistics are often good indicators of image quality. You may want to
calculate statistics for the image, such as the mean value in each band, and view
them in a tabular format. Or you may want to view statistical information in a
graphical format using tools like histograms, scattergrams, and traverse profiles.

ER Mapper Airphoto Mosaic Tutorial9



Chapter 1 Airphoto mosaics and ER Mapper e Creating airphoto mosaics

Note:

Note:

Image geocoding

Raster image data is often supplied in a “raw” state and contains geometric errors.
Whenever accurate area, direction, and distance measurements are required, raw
image data must usually be processed to remove geometric errors and/or rectify the
image to a real world coordinate system.

Registrationis the process of geometrically aligning two or more images to allow
them to be superimposed or overlaid.

Rectificationis the process of geometrically correcting raster images so they
correspond to real world map projections and coordinate systems (such as Latitude/
Longitude or Eastings/Northings).

Orthorectificationis a more accurate form of rectification mainly used on airphotos.
It takes into account properties of the camera used to take the images, fiducial marks
on the image and terrain details.

If your application requires that your images be registered to one another or
rectified to a map projection, you can use ER Mapper’s Geocoding Wizard to do
this.

DOQQ images have already been orthorectified, so you do not need to use
ER Mapper to do it again.

The Geocoding Wizard only supports the ER Mapper Raster Dataset format.
Images in any other format that require geocoding will have to be saved as
ER Mapper Raster Datasets first. This includes ECW compressed images.

Creating image mosaics

A mosaicis an assemblage of two or more overlapping images used to create a
continuous representation of the area covered by the images. ER Mapper automates
the building of image mosaics because co-registered images referenced in the same
processing algorithm are automatically displayed in their correct geographic
positions relative to each other.

This means that you are not required to write all images to one large file on disk in
order to process and enhance them. This capability is especially important when
working with large image files such as scanned airphotos, because final mosaics
can consume gigabytes of disk space if they would have to be saved in a single file.

The ER Mappetmage Display and Mosaic Wizard automatically mosaics
images in a specified directory path.

20 ER Mapper Airphoto Mosaic Tutorial



Chapter 1 Airphoto mosaics and ER Mapper e Creating airphoto mosaics

Image enhancement and correction

Image enhancement refers to any one of many types of image processing
operations used to digitally process image data to aid visual interpretation, extract
guantitative information, or correct color/brightness distortions. Image
enhancement is what many people commonly think of as “image processing.”

In ER Mapper, image enhancement operations are greatly simplified by the
“algorithms” processing concept. Nearly all types of image enhancement
operations can be applied and displayed in real time to provide truly interactive
control without writing temporary files to disk.

Typical image enhancement operations include:

e Contrast enhancemenisaprove image presentation by maximizing the contrast
between light and dark portions (or high and low data values) in an image. Or,
highlight a specific data range or spatial area in an image.

* Color balancing-Use the ER MappeZolor Balancing Wizard to balance
mosaiced images to produce a seamless single image.

Data saving and compression

Once you have completed processing your data, ER Mapper lets you save your
image in a format suitable for serving, for use or further processing.

< ECW Compression enables you to save your imagery in compressed format for use
in other applications or serving from an Image Web Server.

« Data export is used to export all or part of a processed airphoto mosaic for use in
other software products, such as a backdrop for a GIS or DMS (desktop mapping
system) product. Or, you may want export vector annotation or vectorized thematic
data to a GIS product.

¢ Free plug-ins enable you to open ER Mapper images, including ECW compressed
images, from within many GIS products.

e Hardcopy printing is often the final goal of processing and annotating images, and
ER Mapper provides hardcopy support and output to standard graphics file formats.
ER Mapper also includes a built-in PostScript-compatible rendering engine, so you
get PostScript-quality output (such as beautiful, smooth text) on any supported
device, whether the device supports PostScript or not.

You can also easily print at exact sizes and map scales, and automatically print
large images in strips for assembling a mosaic of prints. Supported hardcopy
devices include inkjet printers, laser printers, dye sublimation printers, electrostatic
plotters, and film recorders. Graphics file formats include PostScript, TIFF, Targa,
CGM, and CMYK and RGB color separations.

ER Mapper Airphoto Mosaic Tutoriab1



Chapter 1 Airphoto mosaics and ER Mapper e Image processing concepts

Map composition

ER Mapper's Map Composition tools let you create top quality image maps by
adding coordinate grids, map collars, scale bars, legends, north arrows, and many
other map objects and standard cartographic symbols. You can layout and compose
maps comprised of multiple processed images, and size and scale map output as
desired. All map objects are defined as full color PostScript, and you can easily add
custom map objects such as company logos or special north arrows.

Image processing concepts

The termdigital image processinggefers to the use of a computer to manipulate
image data stored in a digital format. The goal of image processing for earth
science applications is to enhance geographic data to make it more meaningful to
the user, extract quantitative information, and solve problems.

A digital image is stored as a two-dimensional array (or grid) of small areas called
pixels(picture elements), and each pixel corresponds spatially to an area on the
earth’s surface. This array or grid structure is also calftedtar, so image data is
often referred to amster data The raster data is arranged in horizontal rows called
lines and vertical columns calleshmplesEach pixel in the image raster is
represented by digital number(or DN).

columns

/ (samples)

rows
(lines)

enlarged view showing individual cells
or pixels and their corresponding DNs

raster image displayed as grey levels
(lower values displayed as dark greys)
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Chapter 1 Airphoto mosaics and ER Mapper ¢ ER Mapper image processing

For digitized airphotos, the DNs represent the intensity of reflected light in the
visible, infrared, or other wavelengths of the electro-magnetic spectrum. By
applying mathematical transformations to the digital numbers, ER Mapper can
enhance image data to highlight and extract very subtle information that would be
impossible using traditional manual interpretation techniques.

Black and white airphotos capture reflectance of ground features in a single range
of wavelengths, for example visible red/green or infrared (IR). Color airphotos

have thredands(or layers) of data covering the same geographic area, each
capturing reflectance of a different wavelength of light. A natural color airphoto,

for example, has three bands of data that record reflectance from the earth’s surface
in the red, green and blue wavelengths of light respectively.

ER Mapper image processing

ER Mapper lets you combine many processing operations into a single step, and
render the results directly to your screen display in near real-time. (In most cases,
no processed copies of your original data are written to disk unless you request to
do so.) The set of processing steps you apply to your data is called an “algorithm”
in ER Mapper.

Processing algorithm:

- - formulas (corrections, etc.)
- filters (sharpen, edges,) 5 Image
- - contrast & brightness display

- seam feathering, etc...

With ER Mapper, you need to save onlgescription of the processing steyml

wish to apply to the data (the algorithmdt separate processed copies of the
original raster data file. By storing the processing steps separately from the actual
data, image processing becomes faster, easier to learn, and more interactive.

In ER Mapper, algorithms can be used for simple viewing of data such as greyscale
or RGB band combinations. Algorithms are also used for complex processing and
modelling operations involving many images, transformations of the data, and
overlays of vector data—in both 2-D planimetric and 3-D perspective views.

The algorithms design also allows ER Mapper to easily handle very large airphoto
images (and mosaics of images) much more efficiently than traditional systems.
Reducing the need to write processed copies of the data to disk is a very important
consideration.
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Opening and
viewing an
Image

This chapter shows you how to open a digitized airphoto in TIFF format, and how
to display it as a color image and enhance the contrast. You learn about the
interface ER Mapper provides for creating and editing data view algorithms (the
Algorithm dialog).

About the algorithms concept

The goal of all image processing is to enhance your data to make it more
meaningful and help you extract the type of information that interests you. To make
this procedure faster and easier, Earth Resource Mapping developed a new image
processing technique called “algorithm data views.” Understanding how to use
algorithms is the key to understanding how to use ER Mapper effectively.

ER Mapper Airphoto Mosaic Tutoriaps



Chapter 2 Opening and viewing an image e About the algorithms concept

What is an algorithm data view?

An algorithm is a list of processing steps or instructions ER Mapper uses to
transform raw datasets on disk into a final, enhanced image on your screen display.
In this sense, algorithms let you define a “view” into your data that you can save,
reload, and modify at any time.

You use ER Mapper’s graphical user interface to define your list of processing
steps, and you can save the steps in an algorithm file on disk. An algorithm file can
store any of the following information about your processing:

« Names of image dataset(s) to be processed and displayed
e Subsets of the dataset(s) to be processed (zoomed areas)
« Bands (layers of data) in the dataset(s) to be processed

¢ Color mapping and contrast enhancements (Transforms)

« Filtering to be applied to the data (Filters)

e Equations and combinations of bands or datasets used to create the image
(Formulae)

e Color mode used to display the data (Pseudocolor, Red Green Blue, or Hue
Saturation Intensity)

« Any vector datasets, thematic color, or map composition layers to be displayed over
the raster image data

« Definition of a page size and margins (used for positioning the image on a page for
creating maps and printing)

« Viewpoint and other parameters when viewing the image in 3D perspective

By being able to apply a set of processing steps as a single entity, the complexity
often associated with image processing is greatly simplified. In addition, you gain
tremendous savings in disk space, since you do not need to store intermediate
processed copies of your original data on disk.

Building Algorithms in ER Mapper
There are three primary ways to build a processing algorithm in ER Mapper:

« Open animage dataset direc@pen) and have ER Mapper automatically display
the image using a simple default algorithm

¢ UsetheAlgorithm dialog options to build an algorithm by adding the desired types
of layers, loading datasets, and specify processing steps for each layer.

¢ Use image wizards to have ER Mapper automatically create any of several types of
specialized algorithms for you. In this case, ER Mapper adds the appropriate layers
to theAlgorithm dialog, prompts you to load a dataset, and possibly other options
as well.
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Chapter 2 Opening and viewing an image e About the algorithms concept

The Algorithm dialog

surface

TheAlgorithm dialog is a special dialog box that serves as your “command
center” for creating and editing algorithms in ER Mapper. To opeAldwithm
dialog, you can seleétlgorithm... from theView menu or click thédit
Algorithm 3' toolbar button. The key components of #igorithm dialog are
labelled below and described in the table that follows.

view mode (2D or 3D) tab pages to select categories of_options for
Iayer or surface (Layer tab page is selected)

Yiew Mode: Flomal i I/f |T Eeather, : r Smoothing| LClaze |
/

- menu to add
Description:lLandsat TH composite, rgb=321 Edit : | _Ol" Change

% |EE1| 2' 3' ql g/l /gl @l | °| ﬁl b || layers/surfaces

EI—$ [RGE]: Default Surlface :I Su ace| L. erl

list of layers
in surface

data
structure
diagram
panel

Blue Layer Landzat_T_year_ 1995 ers ;I )
process diagram

Green Layer 2 —fez0eum =] H K — Emb for selected

layer

Data structure diagram Shows a list of surfaces and layers contained in the
current algorithm using a hierarchy or “tree” structure.
Select (click on) a surface or layer change its options
using the Tab pages.

Surface A group of raster and/or vector data layers that combine
to create a view or image. A single algorithm can have
multiple surfaces that become independent entities when
viewed in 3D mode.

Layers Components of a surface that contain data used to
construct an image. Different layer types can contain
raster or vector data, and processing for each layer is
controlled independently from the others.

View Mode Sets the manner in which data is displayed as two
dimensions (2D) normal or page layout, or three
dimensions (3D).
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Tab pages Display categories of options for controlling the image
display and processing techniques, such as Layer for
options for the current layer, or Surface for options that
apply to an entire surface.

Process diagram Used to control the processing operations applied to
image(s) in the currently selected layer (displayed when
Layer tab is selected).

The Process Diagram

When the Layer tab is selected, the horizontal row of buttons on the right-lower
panel of theAlgorithm dialog are called therocess diagramThey are used to

define your image enhancement and processing operations for the currently
selected data layer. Each button in the diagram controls a specific image processing
function.

As the arrows indicate, the processing stream flows from left to right. Typically,

you may specify a dataset to be used, the bands within the dataset to be processed,
then apply processing using formulae, filters, transforms or other options to create
your desired image. ER Mapper compiles all the processing steps you specified and
renders the resulting image to the screen display. The name and function of the
main processing diagram buttons are as follows.

Button Function
Load Dataset Use to load an image dataset from disk, or edit or
@ view information or comments about an image.

Band Selection Use to select one or more bands in the dataset for use
'B1:0.850_um [ 2] in generating an image (a drop-down list).

Use to enter, load, or save a formula to perform image

2z
Formula Eme algebra and other arithmetic operations.

Filter 2 Use to add or delete one or more spatial filters. (There
are both pre- and post-formula Filter buttons.)

Use to adjust image contrast and brightness. (There

Transform |4 are both pre- and post-formula Transform buttons.)

Use to specify sun angle illumination of the image to

Sun Angle & create shaded relief effects.
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Note: A cross or “X” through the button indicates that the function is not active in the
current data layer. In addition, there are other buttons for some layer types that you
will learn about later in this manual.

Hands-on exercises

These exercises show you how to open a digitized airphoto in ER Mapper, display,
enhance the image, and then save and reload a simple image processing algorithm.

What you will After completing these exercises, you will know how to perform the following
learn... tasks in ER Mapper:

¢ Load and display an image dataset

« Use transforms to adjust the image contrast

e Add text labels and comments to an algorithm
e Save the processing algorithm to disk

¢ Reload and view the saved algorithm

Before you Before beginning these exercises, make sure all ER Mapper image windows are
begin... closed. Only the ER Mapper main menu should be open on the screen.

1: Displaying an airphoto image

Objectives Learn to open an image window and Aigorithm dialog, load an image, and
display the image in color.

Note: The sample airphoto tutorial datasets must be installed on your computer before
you can complete this exercise.

About loading data

You can open any of the following image data formats directly into ER Mapper
without having to import them as ER Mapper Raster Datasets:

¢ ER Mapper Algorithm (.alg)
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¢ ER Mapper Raster Dataset (ers)

*« ER Mapper Compressed Image (.ecw)
« Vector Map (.erv)

«  Windows Bitmap (.bmp)

¢ ESRI BIL and GeoSPOT (.hdr)

e GeoTIFF/TIFF (.tif)

+ JPEG (jpg)

¢« USGS DOQQ (Grayscale)

+ RESTEC/NASDA CEOS (.dat)
In this example you will open an image in TIFF format.

Open an image window and the Algorithm dialog
1 From the View menu, selecAlgorithm... .

A new empty image window opens in the upper-left corner of the screen, and the
Algorithm dialog opens.

Note that theAlgorithm dialog shows a default surface with one Pseudocolor
layer in the left-hand panel (labelled “Pseudo Layer”), and a process diagram for
that layer in the right-hand panel. The words “No Dataset” above the process
diagram indicate that no dataset is currently loaded into the layer.

Note: If you open theAlgorithm dialog when no image windows are currently open (as
in this case), ER Mapper opens an empty image window for you automatically.
This shortcut saves you the step of opening a window.

Load the airphoto dataset into the Pseudo Layer

1 Inthe Algorithm dialog, click the Load Dataset ﬁ button..

| »|e|ale] 8|8

E—& [Ps]: Default Suface [— Sun‘ace| Layerl

=

# Pseudo Layer Mo Dataset
fﬁ — I Mo Bands = #
Load Dataset button *
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TheRaster Dataset file chooser dialog box appears.

2 From the Directories menu (on the Input File dialog), select the path
ending with \examples .

3 Double-click on the directory named ‘functions_and_features’ and then
‘airphoto_tutorial’ to open it.

4 Double-click on the image file named ‘1_3 rect.tif’ to load it.

ER Mapper will display only the red band of the color airphoto in a pseudocolor
layer.

5 View the red, green and blue bands individually by selecting them from the
band drop-down list.

SUﬁace‘ Layerl

1_3 recttif
(= —+[B1Red S K — i UL R
select band B1 Red
BZ:Graen
B3:Blue

Load the airphoto dataset into the Algorithm

Generally it is more useful to display the Red, Green and Blue bands of color
airphotos together, and not singly.

1 Close the image window, but leave the Algorithm dialog open.
The layer list and process diagram in the Algorithm dialog will now be blank.

2 Onthe ER Mapper Standard toolbar, click the Open = ‘ button.

f™ER Mapper M=] B3

File Edit “iew Toolhars Process LUlities ‘Windows Help
open bunor et (@8] & [ Q@ x| EE©)
Al 9@ %8| 8=~ ##|k Q

TheOpen file chooser dialog box appears.

3 From the Directories menu (on the Input dialog), select the path ending
with \examples .
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4 Double-click on the directory named ‘functions_and_features’ and then
‘airphoto_tutorial’ to open it.

5 Double-click on the image file named ‘1_3_rect.tif’ to load it.

ER Mapper will now load the Red, Green and Blue bands of the airphoto into Red,
Green and Blue layers, and display the image in color.

If you open an image by clicking on tpen @ or selectingpen... from the

File menu, ER Mapper will automatically display the image according to the
number of bands in the image. In this instance, the image has three bands, so
ER Mapper displays the image as RGB.

Note: It is often preferable to use theage Display and Mosaic Wizard ﬂ to

open and display an image because it gives you more control over how the image is
displayed. This is described later in Chapter 6, “Assembling image mosaics”.

2. Selecting layers and adjusting contrast

Objectives Learn to view different bands in the dataset and us&#nsform dialog
options to adjust the image contrast. Also learn about image histograms.

Select the Layer tab in the Algorithm dialog
1 Inthe Algorithm dialog, select the Layer tab.

vi Select Layer tab

Sun‘ace| Layerl

1_3_recttif

S —Erea S E K — it X K

The contents of the right side of the Algorithm dialog change to show the process
diagram option buttons.

2 If needed, drag one side of the Algorithm dialog to widen it until you can
see all the option buttons above.
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Tip:  When you resize or reposition a dialog box, ER Mapper automatically remembers

this the next time you open it. This lets you setup your work environment as you
like.

Display the histogram for the Red layer

1 Inthe Algorithm dialog, click on the right-hand Edit Transform Limits [
button (blue) in the Red layer process diagram.

Sun‘ac:e| Layerl

1_3 recttf

& —fmred o M K — ot 3 LK ¥

Edit Transform Limits  button —f

TheTransform dialog box opens showing a histogram of the data values in the
current layer (Red in this case), and options for modifying the image contrast.

% Transform _ (O] x|

Histogram Style: IDe-Ouantized x| Close |

|25 |7
transform Iine\ s

color bar showing
colors in current
Color Table
(greyscale)

histogram of
red band values

—

actual range of Actual Input I,A'nits: 0to 265 Help

:

valuesinredband /1

A histogramis a graphical display of the relative frequency distribution of values in
an image. Peaks in the histogram show where there are many pixels with similar
data values, and sometimes indicate identifiable features in an image.
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Thetransform line maps the image data values on the X-axis to the output display
values on the Y-axis. A linear transform line, as shown above, creates the same
input and output histograms. A non-linear transform line causes the output
histogram to be different to the input histogram.

The “Actual Input Limits” field shows the actual range of values in the current band
of the dataset. In this case, the red band values fill the possible dynamic range of
zero to 255.

Apply a 99% clip transform to the data

1

Note:

Tip:

On the Transform dialog, click the Create autoclip transform |Z| button.

|Z] I Create autoclip transform  button

AL
Y

ER Mapper automatically sets the transform line into a position that clips off one
percent of the data values (0.5% from the low end and 0.5% from the high end).
This is called “autoclipping” since ER Mapper analyzes the histogram for the
selected layer (and automatically positions the transform line for you. Autoclipping
is the most commonly used contrast enhancement technique for image datasets.

Autoclipping is not always desirable for airphotos (as opposed to satellite images)
because airphotos often contain data in the areas that are clipped. This particular
image is a good example of where there is a significant amount of data in the lower
values.

You can set the percentage used for the autoclip function by double-clicking on the

[ /]l button. Values between 90 and 99.5 are usually used. Lower values create

stronger contrast, but also saturate more of the brightest and darkest features. The
default is 99 percent.
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Apply a Histogram equalize transform to the data

1 Onthe Transform dialog, click the Histogram equalize button.

Tip:

Note:

||
[ Histogram equalize button
r

Pass the mouse over the button to see the button name (tooltip).

ER Mapper creates a complex piecewise linear transform line and updates the
image. Notice that in this case the overall contrast is maximized, but detail may be
obscured (saturated) in the brightest and darkest features.

Histogram equalizatiofalso called uniform distribution stretching) automatically
adjusts the transform line for the selected layer so that image values are assigned to
display levels based on their frequency of occurrence. More display values are
assigned to the most frequently occurring portion of the histogram, so the greatest
contrast enhancement occurs in the data range with the most values (peaks in the
histogram). Histogram equalization tries to create and approximately equal number
of each color in the image, and usually creates an image with very strong contrast.
In some cases, it can also saturate areas which can obscure detail.

The transforms must be set for each layer individually. Usértlresform dialog
R, G andB buttons to select the required layer.

Use 99% Contrast Enhancement button

Now you will learn to use a faster, easier way to adjust the image contrast.
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1

Note:

Tip:

On the main ER Mapper menu, click the 99% Contrast Enhancement
button.

99% Contrast Enhancement
button

File Edit “iew Toolbars Process Utilities dndows  Help

D|z|B=la] & [@alax| e
~#| B 6Bl 8 S| ek @

Bt

ER Mapper runs the algorithm again to display the airphoto, and automatically
adjusts the contrast for all the layers for you. This button performs the following
sequence or actions for you automatically:

Process->Limits to Actual->Process->99% autoclip->Process

Again, the 99% Contrast Enhancement is not always desirable for airphotos
because it could remove important data from the image. It is included in this
tutorial for descriptive purposes only.

TheRefresh , 99% Contrast Enhancement andSTOP g buttons

are located on both the main menu anditgerithm dialog. TheSTOP button
ceases all processing so you don't have to wait for the processing to finish if you
make a mistake.

3: Labelling and saving the algorithm

Objectives

Learn to specify description labels, titles, and comments for an algorithm, and
save the algorithm processing steps to a file so you can view it later.

In order to save your image and view it later, you need to save the processing steps
you defined previously as an algorithm file on disk. Note that you are not creating a
new image file, you are only saving a text description of the steps required to
enhance your original airphoto image.
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Enter a description for the entire algorithm

1 Inthe Algorithm dialog, select the text in the Description text field (it
currently reads ‘No Description’).

(To select the text, either drag through it, or triple-click to select the entire line.)
2 Type the following text, then press Enter or Return on your keyboard:
airphoto in RGB

This text now becomes a brief description for the entire algorithm.

Save the processing steps to an algorithm file on disk
1 From the File menu (on the main menu), select Save As... .
TheSave As... file chooser dialog opens.

In the Files of Type: field, select ‘ER Mapper Algorithm (.alg)

From the Directories menu, select the path ending with the text \examples .
(The portion of the path name preceding it is specific to your site.)

4 Double-click on the directory named ‘Miscellaneous’ and then ‘Tutorial’ to
open it.

5 Inthe Save As: text field, click to place the cursor, then type the following
name for the algorithm file:

Airphoto_RGB
6 Click the Apply button to save the algorithm and leave the dialog open.

Your algorithm is now saved to an algorithm file on disk.

Add comments to the algorithm
1 Onthe Save As... dialog, click the Comments... button.

A dialog box appears titled with the algorithm path and file name, and a text area to
type comments about your algorithm. The cursor is already active.

2 In the comments dialog, type the following information to describe your
algorithm:

This algorithm displays the red, green and blue bands of an
airphoto as a greyscale algorithm. A 99% autoclip transform is used

to increase image contrast.

3 Click OK on the comments dialog to save your comments.
4 Click OK on the Save As... dialog close it.
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4: Reloading and viewing the algorithm

Objectives

Learn to reload and display the algorithm you just created.

Open a second image window

1

On the Standard toolbar (on the main menu), click the New Image Window

button.

ER Mapper opens a new image window (this is a shortcut for selétgiwgrom
theFile menu). Drag the new window to the lower left part of the screen (so you
can see all or most of the other image window).

Open the RGB algorithm you created earlier

1

On the main menu, click on the Open button.

TheOpen file chooser dialog appears. (This is a shortcut for seleCtpen...
from theFile menu.)

From the Directories menu, select the path ending with the text \examples .
From the Files of Type: list, select ‘ER Mapper Algorithm (.alg)’.
Double-click on the ‘Miscellaneous\Tutorial’ directory to open it.

Your ‘Airphoto_RGB’ algorithm name should appear in the list.

Click once on your algorithm name to highlight it (do not double-click).

Click the Apply button to load and process the algorithm without closing the
Open dialog box.

ER Mapper runs the algorithm and displays the enhanced airphoto dataset in the
image window. It looks identical to the other image since they both use the same
algorithm and dataset.

View the algorithm comments

1

2

On the Open dialog, click the Comments... button.

The dialog box opens showing the comments you entered for your algorithm.
These comments can be very helpful to others who use or display your algorithm,
and they are a good way to document the procedures you used to create it.

Click Cancel on the comments dialog box to close it.
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Close both image windows and the Algorithm dialog

What you
learned...

1
2

Close both image windows:
On the Algorithm dialog, click the Close button.

Only the ER Mapper main menu is now open on the screen.

After completing these exercises, you know how to perform the following tasks in
ER Mapper:

Load and display an image dataset as an RGB image
Use transforms to adjust the image contrast

Add text labels and comments to an algorithm

Save the processing algorithm to disk

Reload and view the saved algorithm
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Using GeoTIlFF/
TFW images

This chapter explains how you can open and use GeoTIFF images and TIFF images
with TFW files in ER Mapper

Georeferencing information

You can mosaic images only if they contain georeferencing information; i.e. that
which defines where the image is geographically located. The ER Mapper Raster
Dataset format has a header file (.ers), separate from the data file which contains
the necessary georeferencing information. The ECW compressed format has the
georeferencing information embedded in the data file. GeoTIFF and DOQQ are
examples of external formats that also have embedded georeferencing information.
Other formats can have associated ‘World’ or ‘Header (.hdr)’ files, similar to .ers
header files, that contain the georeferencing information.

ER Mapper can create .ers header files to hold georeferencing and statistical
information for image files in all supported formats. ER Mapper uses the
information in a .ers header file in preference to that embedded in the image data
file or contained in an associated ‘World’ file.
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About GeoTIFF/TFW

There are two ways of including georeferencing information with raster images in
the TIFF format (Tagged Image File Format) The first way is to use an
accompanying text file, called a ‘World’ File. The second way is to incorporate the
information directly into specially identified tags in the TIFF file. In this case, the
TIFF file is known as a GeoTiff.

GeOoTIlFF
GeoTIFF is an industry-wide standard which has been developed by several
organizations in the GIS community for specifying cartographic information in
TIFF tags. Geographic information is embedded in the TIFF data file in the form of
descriptive tags.

TFW

The TFW file is a text file which contains georeferencing information for an
associated raw TIFF file. Known as a World file, it contains the following
information:

e X resolution

« amount of translation

e amount of rotation

e negative of the y resolution

« x ground coordinate of pixel 1,1 (upper left)
¢y ground coordinate of pixel 1,1 (upper left)

World files are not restricted to TIFF images, and are generally named the same as
the associated image file with a "W" appended. For example, if the image file is
named ‘imagel.TIF’, the corresponding world file is named ‘imagel. TFW'.

GeoTIFF/TFW and foot-based projections

GeoTlFF

GeoTIFF images do not have a standard unit (i.e feet or meters) for the cell sizes.
Generally the units are the same as those for the projection (i.e. cell size is specified
in feet for foot-based projections, and meters for meter based projections).

ER Mapper always interprets the cell size to be in meters, even for foot-based
projections. This could cause problems when you open a GeoTIFF image (e.g.
created with MapInfo® or ArcView GIS™) with a foot-based projection in

ER Mapper for processing, and then save it for use in the original or another
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application. ER Mapper solves this potential problem by calculating the correct cell
sizes in meters when opening a GeoTIFF image with a foot-based projection. It
then converts the cell sizes back to feet if you save the image in GeoTIFF or ECW
compressed format.

World files have the additional problem of not having datum or projection
information. Not knowing the projection, ER Mapper is not able to determine
whether to convert the cell sizes to meters, as it can with GeoTIFF images.

For this reason, ER Mapper 6.1 introduced@hange Projection/Datum/Cell

Size wizard which enables you to edit the .ers ER Mapper header file associated
with the image. It creates a new .ers header file if one does not already exist.

ER Mapper will then use this information in the .ers header file instead of that in
the TFW World file.

With this wizard you can specify the following information:

datum and projection.
accept the existing cell size or you can enter a new cell size.
recalculate the cell sizes to be the correct value in meters.

Be careful that you enter the correct information. The wizard only edits the header
file, but does not reproject the image.

Hands-on exercises

What you will
learn...

Before you
begin...

These exercises give you practice using ER Mapper’s Change Projection/Datum/
Cell Size Wizard to edit TFW file information

After completing these exercises, you will know how to perform the following
tasks in ER Mapper:

Open a TIFF image in ER Mapper
Use the Change Projection/Datum/Cell Size Wizard to edit the header information
Save the TIFF file in GeoTIFF format.

Before beginning these exercises, make sure all ER Mapper image windows are
closed. Only the ER Mapper main menu should be open on the screen.
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1. Edit the TIFF image header

Objectives

Learn how to use ER Mapper's Change Datum/Projection/Cell Size Wizard to
create a .ers header file for a TIFF image.

Examine the current header information

1

Using Windows Explorer (or similar) temporarily rename the ‘1_3_rect.tfw’
file in the ‘\examples\Functions_And_Features’ directory.

This is the ‘World’ file associated with the ‘1_3_rect.tif’ image file. Renaming it
effectively disassociates it from the image file.

On the ER Mapper Common Functions toolbar, click on the Load Dataset

@ button.

On the Raster Dataset dialog, select ‘GeoTIFF/TIFF(.tif)" in the Files of
Type field.

From the Directories menu (on the Select File dialog), select the
\examples path.

Double_click on the ‘Functions_and_Features’ directory to open it.
Double_click on the ‘airphoto_tutorial’ directory.
Click on the image dataset ‘1_3_rect.tif’ to select it. Do not load it.

Leave theRaster Dataset dialog box open.
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8 Click on the Info button to display the Dataset Information dialog box.

% Dataset Information M=l E3

Data Type: Raster
File Mame: Efermapper_B\examplesiFunctions_And_Fi
Geodetic Datum:  BAW
hiap Frojection:  BAW
Fotation: 0.00000 degrees counterclockwise
Data Walue Type: Unsigned 8 Bit Integer
Mull CellValue: Mane
MNurmber of Bands: 3
Murnber of Lines: 4799
Murnber of Cells per Line: 7665
Cell Size x: 1 meters
Cell Size . 1 meters
File Size: 110355226 bytes

Edit Close

Notice that the Geodetic Datum and Map Projection fields are both ‘RAW'. This
indicates that the image does not have any georeferencing information.

9 Click on the Dataset Information dialog Close button.

10 Using Windows Explorer (or similar), restore the ‘1_3 rect.tfw’ file to its
correct name. This will re-associate it with the ‘1_3 rect.tif’ image file.
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11 Click on the Raster Dataset dialog Info... button once again open the
Dataset Information dialog box.

% Dataset Information =] E3

Data Type: Raster
File Mame: Eermapper_Biexamples\Functions_aAnd_F
Geodetic Datum:  WGSE4
tap Frojection:  LOCAL
Fotation:  0.00000 degrees counterclockwise
Data value Type: Unsigned & Bit Integer
Hull Cell VYalue: Mane
Murmber of Bands: 3
Murnber of Lines: 4799
Murmber of Cells per Line: 7665
Cell Size x: 0.053399 meters
Cell Sizev: 0.059939 meters
File Size: 110355226 bytes

Edit Close

The image now has Datum, Projection and Cell Size information, which
ER Mapper extracts from the TFW file.

The TFW file contains the following information

« The Xand cell size dimensions

« The real world coordinates of the image reference point, which is located in the
middle of the top left cell.

Note: TFW files do not contain Datum and Projection information, so ER Mapper
defaults to displaying them as ‘WGS84’ and ‘LOCAL. Also the cell sizes could be
in feet whereas ER Mapper always assumes them to be in meters.

12 Click on the Dataset Information dialog Close button.
13 Click on the Raster Dataset dialog Cancel button to close the dialog.

Open the Change Datum/Projection/Cell size wizard

1 From the Toolbars menu, select the Batch Processing toolbar.

2 Click on the ﬁ button to open the Change Datum/Projection/Cell Size
wizard.
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The first page of the wizard explains the purpose and usage of the wizard. You can
obtain more information by clicking on tiAalditional help button.

3 Click on the wizard Next> button.

4 Click on the file chooser button @?‘on the Input file field.

5 On the Select File dialog, select ‘GeoTIFF/TIFF(.tif)’ in the Files of Type
field.

6 From the Directories menu (on the Select File dialog), select the
\examples path.

Double-click on the ‘Functions_and_Features’ directory to open it.
Double-click on the ‘airphoto_tutorial’ directory.
Double-click on the image dataset ‘1_3 rect.tif’ to select it.

Select ane of your input images that has
incarrect datum, projection andfar cell size.

Input file: [tureshairphoto_tutorialhl_3_recttif | = |

You can also batch change other image files,
in the same directory, that also have incarrect
infarmation. ¥ou can narrow the search to:

|This image only =]

10 Select ‘This image only’ for the search criteria.

You can do batch conversions on a number of image files in the same directory by
selecting the appropriate search criteria. This would be particularly useful if you
intend mosaicing a large number of images, and need to edit their georeferencing
information first.

11 Click on the wizard Next> button.

The next wizard page contains the existing image information contained in the
TFW World file associated with the image. The wizard does not change the TFW
file in any way, but rather creates a .ers header file with the new information.

Note: ER Mapper will ignore the World (TFW) file if a .ers header file already exists.
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12 Enter the changes to be included in the .ers header file.

Input image informatian:

Files selected 1

Current datum : WESE4

Current projection: LOCAL

Current cell size : {units are METERS)
0.059999 x 0.0599399

Select changes to make:

Datum: |NADE3 = |
F'rnjec:tion:INUTMH E;‘l

Cell Size:l Do not change =]

13 Click on the chooser = ‘ button on the Datum field.

14 In the Datum Chooser dialog box, double click on the ‘NAD83’ entry to
select it.

% Datum Chooser

Daturm: Description:

MNALS T TR opherard LLARRMTH, e point MEALE S BANLUH

MNADSS Spheroid: GRS80, tie point GEOCENTRE
MAHRYAN Spheroid: CLASIMOD, tie paint: not specified

15 Click on the chooser = button on the Projection field.
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16 In the Projection Chooser dialog box, select the ‘utm’ projection type from
the left-hand list, and then double click on the ‘NUTM11’ projection in the
right-hand list to select it.

placaree 21 nuTos Al

regpol NUTMO4 |
rohinson NUTHO5
sinugoid NUTHDE
steren NUTHO?
st MNUTKOE
awiss MNUTHKO9
tranmerc MNUTH10
MNUTHIT

M, NUTHT2 =

Ok | Cancel |

17 Select ‘Do not change’ in the Cell Size field.

The sizes are already in meters, so there is no need to convert them. If we were
using a foot-based projection, the sizes would most likely have been in feet, and
would thus have had to be converted to meters.

Note: ER Mapper always interprets the units to be meters. If you seleCothert to
meters option, the wizard will divide the displayed value by 3.048 so that it is
correct in meters. Th€onvert to feet option reverses the calculation.

18 Click on the Next> button, and then click Next> again on the Confirm
changes page.
The wizard will create a .ers header file for the TIFF image and edit it to include the
datum, projection, cell size and cell size unit values you entered.

19 Click Close on the status dialog, and Finish on wizard page.

When you open the image in ER Mapper, ER Mapper will ignore the TFW World
file in favor of the .ers header file. You can now use ER Mapper to process the
image, and then save it in any of the supported formats including GeoTIFF or ECW
compressed.

Note: ER Mapper does not change the TFW World file. It creates a new .ers header file
for use within ER Mapper, and then uses the information in the .ers header if the
image is saved with georeferencing information.
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Open the TIFF image
We will now open the TIFF image in ER Mapper.
Click on the Open button on the Standard toolbar.
On the Open dialog, select ‘GeoTIFF/TIFF(.tif)" in the Files of Type field.

From the Directories menu (on the Select File dialog), select the
\examples path.

Double-click on the ‘Functions_and_Features’ directory to open it.
Double-click on the ‘airphoto_tutorial’ directory.
Double-click on the image dataset ‘1_3_rect.tif’ to load it into an algorithm.

ER Mapper will display the image .

View the TIFF image georeferencing information
1 Onthe ER Mapper Common Functions toolbar, click on the Load Dataset
@ button.

2 On the Raster Dataset dialog, select ‘GeoTIFF/TIFF(.tif)" in the Files of
Type field.

3 From the Directories menu (on the Select File dialog), select the
\examples path.

Double_click on the ‘Functions_and_Features’ directory to open it.
Double_click on the ‘airphoto_tutorial’ directory.

Click on the image dataset ‘1_3_rect.tif’ to select it. Do not load it.
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7 Click on the Info button to display the Dataset Information dialog box.

% Dataset Information =] E3

Data Type: Raster
File Mame: Eermapper_Bhexamples\Functions_aAnd_F
Geodetic Datum:  MADE3
hap Frojection: NUTKT1
Fotation:  0.00000 degrees counterclockwise
Data value Type: Unsigned & Bit Integer
Hull Cell VYalue: Mane
Murmber of Bands: 3
Murnber of Lines: 4799
Murmber of Cells per Line: 7665
Cell Size x: 0.053339 meters
Cell Size v: 0.059939 meters
File Size: 110355366 bytes

Edit Close

Notice that the Geodetic Datum and Map Projection fields are what you entered
with the Change Datum/Projection/Cell size Wizard. ER Mapper extracts this
information from the .ers header file.

8 Click on the Dataset Information dialog Close button and the Raster
Dataset dialog Cancel button.

Save the TIFF image as GeoTIFF

You will now save the TIFF image in GeoTIFF format. ER Mapper will extract the
georeferencing information from the .ers header file and embed it in the GeoTiff
image data file.

From the File menu, select Save As....

On the Save As... dialog box, in the Files of Type: field, select ‘GeoTIFF/
TIFF.

3 From the Directories menu (on the Select File dialog), select the
\examples path.

Double-click on the ‘Functions_and_Features’ directory to open it.
Double-click on the ‘airphoto_tutorial’ directory.

In the Save as: field, enter “1_3 rect_geo,tif’. (The ".tif’ extension will be
added automatically if you omit it.)
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7 Click OK to close the Save As... and open the Save As GeoTIFF/TIFF
dialog box.

8 On the Save As GeoTIFF/TIFF dialog box, click on the Defaults button.
This ensures that the settings are the same as those of original TIFF image.
9 Click on the Options... button to open the GeoTIFF Options dialog box.
@ GeoTIFF Options H= E3

Carpression
& Mone

O LEW Cancel |

V¥ Sawve Geotiff Information

10 Select the Save Geotiff Information option and click on the OK button.

This specifies that the georeferencing information in the .ers header file is to be
included in the image data file. If you do not select this option, the image will be
saved as a normal TIFF file. Any georeferencing information would then have to be
included in a separate TFW World file.

11 Make sure that the Maintain aspect ratio and Delete output transforms
options are both selected in the Save As GeoTIFF/TIFF dialog box.

v hdaintain aspect ratio

¥ Delete output transforms

12 Click on the OK button.
ER Mapper indicates the progress of the save via a status dialog box.

Display the GeoTIFF image

1 Onthe Standard toolbar, click the Open = ‘ button.
On the Open dialog box, in the Files of Type: field, select ‘GeoTIFF/TIFF'.

From the Directories menu (on the Select File dialog), select the
\examples path.

Double-click on the ‘Functions_and_Features’ directory to open it.
Double-click on the ‘airphoto_tutorial’ directory.
Double-click on the image file ‘1_3_rect_geo.tif’ to load it.

ER Mapper will display the same image as before.
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View the GeOTIFF georeferencing information
1 Onthe ER Mapper Common Functions toolbar, click on the Load Dataset

@ button.

2 On the Raster Dataset dialog, select ‘GeoTIFF/TIFF(.tif)" in the Files of
Type field.

3 From the Directories menu (on the Select File dialog), select the
\examples path.

Double_click on the ‘Functions_and_Features’ directory to open it.
Double_click on the ‘airphoto_tutorial’ directory.
Click on the image dataset ‘1_3_rect_geo.tif’ to select it. Do not load it.

N o o1 b~

Click on the Info button to display the Dataset Information dialog box.

% Dataset Information M=l E3

Data Type: Raster
File Mame: E’ermapper_B\examplesiFunctions_And_Fi
Geodetic Datum:  MADEG3
hap Frojection:  NUTH11
Fotation: 0.00000 degrees counterclockwise
Data Walue Type: Unsigned 8 Bit Integer
Mull CellValue: Mane
MNurmber of Bands: 3
Murnber of Lines: 4799
Murnber of Cells per Line: 7665
Cell Size x: 0.053933 meters
Cell Size v 0.059333 meters
File Size: 110355366 bytes

Edit Close

Notice that the Geodetic Datum and Map Projection fields are the same as those of
the original TIFF image. There is also no ‘1_3_rect_geo.ers’ header file, so
ER Mapper extracts this information from the GeoTIFF file.

8 Click on the Dataset Information dialog Close button and the Raster
Dataset dialog Cancel button.

Close all windows

1 Close all image windows using the window system controls:
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¢ For Windows, seledflose from the window control-menu.
2 Click Close on the Algorithm window to close it.
Only the ER Mapper main menu should be open on the screen.

What you After completing these exercises, you know how to perform the following tasks in
learned... ER Mapper:

¢ Use the Change Datum/Projection/Cell size Wizard to create and edit a .ers file
e Save the TIFF image with georeferencing information in GeoTIFF format.
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Image
orthorectification

This chapter explains how to use the ER Mapper Geocoding Wizard to
geometrically correct raw image data and orthorectify it to real world coordinate
systems and map projections.
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About image rectification

In order to create a mosaic of two or more airphotos, you must geometrically
correct the raw airphoto dataset to a known map coordinate system.

raw (uncorrected) airphoto airphoto corrected to the UTM
coordinate system

This geometric correction process is known as rectification.

The ER Mapper Ortho and Geocoding Wizard can perform four different types of
rectification.

e Triangulation

¢ Polynomial

e Orthorectification using Ground Control Points (GCPs)
« Advanced Orthorectification using exterior orientation

The method you use, with its corresponding degree of accuracy, depends on the
amount of information you have about the sensor equipment, the platform it is
mounted on and the terrain being scanned or photographed.

For airphotos it is preferable to use Orthorectification rather than Triangulation and
Polynomial. For this reason, this chapter concentrates on Orthorectification.

Note: Some airphoto datasets have already been rectified before being opened in
ER Mapper. These include orthorectified datasets such as the USGS Digital Ortho
Quad (DOQ) series, GeoTIFF images and others. In this case, you do not need to
rectify the dataset in ER Mapper, you only need to make sure the proper datum,
projection, and other parameters are specified (usually using the dataset header
editor).
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Ground Control Points

A common way rectify an image is by selecting ground control points (GCPSs)
between the raw airphoto and a reference image or map, and then creating a new
output image that is rectified (or geocoded) to the real world coordinate system.

A ground control poin{GCP) is a point on the earth’s surface where botige
coordinategmeasured in rows and columns) anap coordinatesmeasured in

degrees of latitude and longitude, meters, or feet) can be iderf@éetificationis

the process of using GCPs to transform the geometry of an image so that each pixel
corresponds to a position in a real world coordinate system (such a UTM or State
Plane map projection). This process is sometimes called “geocoding” or
“rubbersheeting” because the image data are stretched or compressed as needed to
align with a real world map grid or coordinate system.

To perform a control point rectification, you need a raw and reference image

¢ Theraw images simply a digitized airphoto that has been imported into ER Mapper

e Thereference images any other dataset, hardcopy map, or set of known coordinate
points that can be used to correct the raw image. You can use another airphoto or
image that has already been rectified, a geocoded vector dataset, a hardcopy map
mounted on a digitizing table, or GPS survey points of known features in your image
(such as buildings or road intersections).

About orthorectification

Orthorectification is more accurate than Linear or Polynomial rectification because
it corrects local and global distortions in the image by adjusting for camera
characteristics, platform positions and terrain details. This is particularly important
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for airphotos because they are generally of a higher resolution than satellite images.
The following pictures demonstrate how airphoto images can be distorted by
variations in terrain, and the effects of height correction in orthorectification.

///f\\\\k\\\ ///I\\\\\\
W

RS i
/ Z;E p \ /

e

Non-orthorectified image Orthorectified image

It is possible to use Polynomial and Triangulation rectification to correct for terrain
variations, provided you choose enough GCPs. The following table shows the
numbers of GCPs you would require for Polynomial rectification.

Polynomial | GCP Requirements Terrain type

order Minimum Recommended

Linear 3 6

Quadratic 6 12 —
Cubic 10 20 e N
nth Not possible | Not possible /\/\/\/

From the table you can see that, if the terrain is generally flat, you can use Linear
order Polynomial rectification with 6 GCPs. For satellite images covering larger
areas, where you need to correct for the earth’s curvature, you will need Quadratic
order Polynomial rectification with 12 GCPs. For gently undulating terrain you
should use cubic order polynomial rectification with a recommended 20 GCPs.
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Selecting this number of GCPs per image is time-consuming process that still does
not rectify images with real-world type terrain. Triangulation rectification does
allow you to rectify images with more rugged terrains, but can require hundreds of
manually selected GCPs per image.

Orthorectification, on the other hand, requires you to enter only 4 to 6 GCPs, and to
identify the positions of fiducial points on the edges of the image. You have to
supply the terrain details to the ER Mapper Geocoding Wizard in the form of a
DEM (Digital Elevation Model). If the terrain is relatively flat, you can use an
average height value.

Note: The ER Mapper orthorectification does not correct images for the curvature of the
earth. This is only significant for individual images of areas that are longer than 20
KMs, which precludes most airphotos.

DEM file

A DEM is an image that comprises regularly gridded Z (height) data. If the height
information is only available as contours, breaklines or XYZ ascii files, you can use
the ER Mapper Gridding Wizard to create a DEM. Refer to the ER Mapper User
Guide for information on the Gridding Wizard. The accuracy of the
orthorectification depends on the resolution of the DEM. The following table gives
a rough guide to the DEM resolutions required:

Airphoto scale Required accuracy Height data

1:10,000 - 1:15,000

1 -2 meters

1 - 2 meter contours

1:20,000 - 1:30,000

2 - 5 meters

5 meter contours

1:40,000+

5+ meters

10 meter contours

Camera file

ER Mapper stores camera characteristics in a camera file for use by the Geocoding
Wizard. The camera file information is derived from a camera calibration report.

Advanced orthorectification

In the case of Advanced Orthorectification, the image data supplier provides
exterior orientation values that describe the exact position of the aircraft at the time
the image was taken, and how this relates to the image. This does away with the
necessity to plot Ground Control Points. The following exterior orientation
parameters are specified:
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Attitude omega The tilt angle (roll) of the aircraft; i.e. the rotation about
the X axis (direction of travel).

Attitude phi The swing angle (pitch) of the aircraft; i.e the rotation
about the Y axis.

Attitude kappa The azimuth angle (yaw)of the aircraft; i.e the rotation
about the Z axis.

Exposure center XYZ The co-ordinates of the exposure center of the image.

If you do not have the exterior orientation parameters, then you have to specify
about 4 to 6 GCPs for the Geocoding Wizard to compute them.

Caution: The format of exterior orientation parameters generated by different
photogrammetry devices can vary considerably from device to device, and you
might need to modify them to be compatible with ER Mapper.

Input data requirements

You must have the following information available to able to use the Geocoding
Wizard to orthorectify an image:

e Camera file containing camera calibration information
« DEMfile (You can enter an average height if the terrain is relatively flat)

e Exterior orientation (Only for Advanced Orthorectification. Otherwise you must
select GCPs)

¢ GCPs referenced by their XYZ coordinates.(Not required if you have the exterior
orientation parameters.
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The diagram below illustrates the required inputs for orthorectification.

Camera Camera
Calibration/ | \Wizard
Report
* Exterior Orientation
DEM Camera File Roll
PR M 8]

Pitch
g I Yaw Ground

Exposure OR| control

OR average Center Points
height
¢ — 5
Uncorrected Corrected
image (airphoto) image (orthophoto)
S Geocoding Wizard Orthorectification | —pm-

Note: The Geocoding Wizard only supports images in ER Mapper Raster Dataset format.
If the image is in another format, then you should either save it in ER Mapper
Raster Dataset format or use the import utilities to import it as an ER Mapper
Raster Dataset.

Hands-on exercises

These exercises give you practice using ER Mapper’s Geocoding Wizard to
orthorectify an airphoto image.

What you will After completing these exercises, you will know how to perform the following
learn... tasks in ER Mapper:

* Use the Geocoding Wizard to orthorectify an airphoto

¢ Use the Camera Wizard to create a Camera File from a calibration report
e Locate fiducial marks on an airphoto

¢ Pick suitable Ground Control Points (GCPs)
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Before you
begin...

Before beginning these exercises, make sure all ER Mapper image windows are
closed. Only the ER Mapper main menu should be open on the screen.

In these exercises you will use the Geocoding Wizard to orthorectify the airphoto
image of San Diego taken in 1997. The example images are used with permission
from Aerial Fotobank

1: Orthorectify an airphoto using GCPs

Objectives

Learn how to use ER Mapper's Geocoding Wizard to orthorectify an airphoto.
Use the Camera Wizard to create a Camera File with given calibration
parameters.

Select Ground Control Points

Open the Geocoding Wizard

1 Click on the Ortho and Geocoding Wizard JE button in the Common

Functions toolbar.
The Geocoding Wizard will open with tié Start tab selected.
¥ Geocoding Wizard - Slep 1 ol 6

1) Start IZJ Ortho Setup | 3) Fiducial Point Edit] 4) GCP Setup | 5) GCP Edi| ) Reciify|
D Inpit File

 Geocoding Type
" Triangulation
" Polynomial
& Drthorectily using ground control points
™ Drtharechy using exlenor onentalion
" Map o map reprojection
" Knowm point registration

 Fotation
Orhorecification comecls an image for scele distortions caused by aircraft =
mrment and ground tamain distorions. s the mostaccurale fomm of rechboalion

and requires tha following dems:
- scanned asnal photo
= details about the camera used =l

El Sove | Close | Cancal |

2 Click the Load Algorithm or Dataset ﬂ button in the Input file: field to

open the file chooser.
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3 From the Directories menu, select the path ending with the text \examples .

4 Select the directory ‘Applications\,Airphoto\1_Geocoding’ and then double-
click on ‘San_Diego_Airphoto_34 not_rectified.ers’ to select it.

5 Select the Geocoding Wizard Orthorectify using ground control points
option.

In this example, you do not have exterior orientation parameters which provide
information on the position of the platform or aircraft. Instead, you will pick GCPs
so that the wizard can compute the exterior orientation parameters. If these
parameters were available, you could have chose@rtierectify using

exterior orientation  option.

6 Select the 2) Ortho Setup tab.

Enter terrain and camera details

T Geocoding Wirard - Slep 2 ol b
1) Start 2) Ortho Setup |3]F|du|:inl Point Edit| 4) GCP S=tup| 5) GCF Edd| 8) Recity|
1 DEM Setup
& Uze a DEM file as heaight " Use an average height value

File to use as DEM: Ipllccﬂlu nshAirpholol]_Geocoding'San_Cego_DEMers | I

Band comaining height [B1:FPseudo =] Units: [Meters =]
A DEM file is required to corect for terrain distoion in e image. The file must be
registerad ta & compalible coordinale systarm.

i~ Camera Details

Camera file: | EE

To anhorectity an image. Be characiensiics of the camera must be known, You can
choose a pre-defined camera fle, oryou can cresle & new ane with the camera fils
wizard.

El S | Cloze | Cancel |

This tab allows you to enter the terrain details in the form of a DEM or as an
average height value. Obviously, using a DEM would produce a more accurate
result. However, if the terrain is relatively flat, you can enter an average value. In
this example you will enter the name of a DEM file.

You supply the camera details to the Geocoding Wizard in the form of a camera
file. If the applicable camera file does not exist, you can use the Camera Wizard to
create one.

1 Select the Use a DEM file as height option in the DEM Setup box.
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Notice that the DEM Setup box changes according to the option that you choose.
Because you selected tbee a DEM file as height option, the DEM Setup box
displays a file and a band chooser for you to select the DEM file and the required
data band.

2 Click on the Load input DEM File E-“'l button to open the file chooser.

3 Select the file ‘San_Diego_DEM.ers’ from the
‘examples\Applications\,Airphoto\1_Geocoding’ directory and click on the
OK button to return to the Geocoding Wizard.

4 Click on the Camera Wizard El button to open the Camera Wizard
dialog.

Create a Camera file

@ Camera details wizard HE E3
Infroduction

Orhorectification requiras infarmation about the camera used.
Each metic camera used in aenal photography has acalibration
reportwhich describes the behaviour of that camera. Obtaina
copy of the cemera cahbration report o complete this wizard,

Using this wizard you can load and edit an existing camera file or
Create & new one.

~ Creste new " Edit xsting

Ll Al | NE,‘:d‘) | imsh | CﬂnCEI |

The Camera Wizard creates a Camera file for the Geocoding Wizard to use. It does
this by providing a number of dialog boxes for you to enter camera calibration
information. You normally get this information from a camera calibration report. If
you do not have a valid calibration report for the camera that was used to take the
image, you can use a generic report for that camera model. This could result in a
some inaccuracies.

1 Click on the Create new option to create a new Camera File.

You could edit an existing Camera File, in which case the wizard provides you with
theCamera file: field and chooser to enter the name of the existing file.
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2 Click on the Next> button to go to the Camera identification page.

@ Camern detoils wizard

— Camera identification
Flease provide information about the cameara. lens and

date that the calibrations took place. This wall allow you to
ensily identity and use these camera deteils in future,

Menutacturer: JWIIU
hodel |RCz0
Lens serial number: J'I 315

Dy Month ear
Detecalibrated: |1 3 [0 2 199
<Back | :Next) Iritz [ Cancel |

The information you enter here is not used by the Geocoding Wizard. Therefore it
can be omitted. It is, however, a good idea to include it because it is a means of
identifying the camera and the calibration report in the future.

3 Enter the following information in the applicable fields:
Manufacturer: Wild

Model: RC20
Lens serial number: 13115

Date calibrated: Day: 31 Month:10 Year: 1998
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4 Click on the Next> button to go to the ‘Camera attributes page’.

¥ Camera details wizard

— Camera aftributes

Uze the infarmetion found on the cemera calibration report 1o
specify the lens calibrated focal length.

Facal length (mm) (Compulsan: |1 52749

You can choose o improve accurecy by spacifying the
calibreted principal point. This is defined as axp, ¥p offzetfrom
the cenfre ofthe lens.

% offsetta principal point (mm): [0
%" offzet to principal point (rm): ID

ifieh [ Cancel |

Use this page to enter information on the focal length of the camera lens. The
Camera Wizard uses this information, so it must be entered. In addition, you can
enter information on the position of the Principal Point relative to the lens center as
a measure of lens distortion. Any distortion in the lens would cause the principal
point to be offset from the lens center.

5 Enter the following information in the applicable fields:
Focal length: 152.793

X offset to principal point: O
Y offset to principal point: O
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This is the ideal case where the principal point is at the lens center on the focal
plane. Lens distortion could cause it to be slightly off-center, and this is represented
by the X and Y offsets to the principal point. The diagram below illustrates this by
exaggerating the lens distortion.

Principal
point

X offset / \
1

Lens center

Note: While the focal length information is critical, you can generally set the principal
point offsets to 0 because lens distortion will be negligible compared to that
introduced by the scanner.

6 Click on the Next> button to go to the ‘Number of Fiducial points’ page

¥ Camera detmls wizard

-~ Mumber of Fiducial paints
Fiducial points are marks made around the edge ofimages
taken by mefric cameras. These marks are used to accuratakhy
relate the image to the camera model.

Selectthe appropriate fiducial pattern for the camera:

4 Comers gl
4 Midddle Pl‘q"
= 4

Pt > el Cancel
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Aerial photography cameras insert Fiducial marks around the edges of the airphoto
images. Different cameras insert these marks in different places on the image. The
Geocoding Wizard uses the positions of these marks to relate the image to the
camera model. Use this page to specify where the camera has placed the Fiducial
marks. If you specify four Fiducial marks where the camera has, in fact, inserted
eight, the Geocoding Wizard will only take into consideration the four you
specified.

7 Select the All 8 option; indicating that the Fiducial points are on the four
corners and the middle of edges of the image.

8 Click on the Next> button to got to the ‘Fiducial point offsets’ page.

¥ Camera details wizard

Fiducial point offsets

Check the camara calibration report for offsat values in millimetars.
Top lefi Middle top Top nght
X BT Y b = 55

[10599 [rosor oo oo [ioeo1 [106.02

hiddle |eft | | hiddle right
x ¥ 51_,, o X N7
-109.83 |02 9 110m I[I 013
= !- —_ |!
Battom left Middle bottom Bottom night
K o b4 A b 7

J-IEIS.ES |-106.99 |-uuus J-IEIB.HH [106.01 |-1u5.aa

<Back | Mext > | - | Cancel |

This page enables you to specify the positions of the fiducial points relative to the
principal point.

9 Enter the following values in the applicable fields:

Top left X:-105.99 Y:106.01
Middle top X:0.011Y:110.01
Top right X:106.01 Y:106.02
Middle left X:-109.99 Y: 0.012
Middle right X:110.01Y: 0.013
Bottom left X:-105.99 Y:-105.99
Middle bottom X:-0.005 Y: -109.99
Bottom right X:106.0I Y:-105.99
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Note: The data strip is not always on the left side of the image. Ensure that your scanned
image has the data strip on the same side as what is specified in the Camera File. If
not, you will have to either change the Camera file or rotate the scanned image.

10 Click on the Next> button to go to the ‘Finish’ page.

% Camera details wizard M= E

— Finigh

These cemera details can now be stored as s camera file.
Flease select afile to sawve the infarmation to and Click Finish,

Camera file: |2las\Miscallaneous| Tutoral\camera_dj.cam = I

Bock [ o> | Fnish | concel |

11 Click the Save = | button in the Camera file: field to open the file chooser
to select a directory and file name to which to save the new camera file.

12 From the Directories menu, select the path ending with the text \examples .

13 Select the directory ‘functions_and_features\airphoto_tutorial’, and then
enter ‘camera_ <your initials> "in the Save as: field.

14 Click on the OK button to return to the Camera Wizard.

The file name and directory you entered should now be displayed @athera
file: field.

15 Click on the Finish button to return to the Geocoding Wizard.

16 Click the Load Camera File g button in the Geocoding Wizard Camera
file: field to open the file chooser.

17 From the Directories menu, select the path ending with the text \examples .

18 Select the directory ‘functions_and_features\airphoto_tutorial’, and then
double-click on the ‘camera_<your initials>’ file you saved.

19 Click on the 3) Fiducial Point Edit tab.
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Edit the fiducial points

@ Gaocoding Wirard - Slep :

m Edit |4] GCP Setup| 5) GEP Edt| §) Reciity|

Mame | On| EditUndc Cellx | Caiv | AmS | — Display

TopLet | 0| Exit [  Eeore
Top Right | 01| Ecit | =

Bonom Let | Of| Edit| | o

Botiom Right | O] Edit |

|

I

I

|

Micldle Lett | O] Ecii
Widelle Fight | | Edit
Middle Top | 0| Edit
Middia Battorn | O] Edit]

|
|
| v Auto zoom
|
|
|

Fiducial points are usually & small circle or cross atthe edge of the
imBage. Select the enny yvou wish to define from the listabosve, and
idantify this locstion in the image window. You must identiby sl least thee
fiduecial points.

El Sove | Close | Cancal |

This wizard page enables you to enter the locations of the fiducial points on the
image into ER Mapper.

Tip:  Images scanned by lower quality scanners often have fiducial points that are
difficult to see. It often helps to increase the image contrast before orthorectifying
them.
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ER mapper opens two image windows one in OVERVIEW ROAM mode, and the
other in ZOOM mode.

1 Select the Auto zoom option. This causes the ZOOM window to
automatically zoom to the selected fiducial mark.

2 Select the Pointer Tool |l| on the Standard toolbar.

3 On the table, select ‘Top Left’ in the ‘Name’ column.
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4 In the OVERVIEW ROAM window, click on the Fiducial mark on the top left
corner of the image.

== UNCORRECTED GCP ZOOM ==

| 3) Fiducial Point Edlit |-‘-1) GCP SetupNy GCP Editl B) Fiectifyl

MName On| Edit|Undg Cellx | Celly | RMS

BRI o | Edit|Undd 210.03] 31975
Top Right | Off| Edit
Bottom Left | Off| Edit

The image in the ZOOM window will automatically zoom to the selected fiducial
mark. Use this to adjust the position of the cursor to the center of the red circle.

On the table, select ‘Top Right’ in the ‘Name’ column.

In the OVERVIEW ROAM window, click on the Fiducial mark on the top right
corner of the image.

The image in the ZOOM window will automatically zoom to the selected fiducial
mark. Use this to adjust the position of the cursor to the center of the red circle.

On the table, select ‘Bottom Left’ in the ‘Name’ column.

In the OVERVIEW ROAM window, click on the Fiducial mark on the bottom
left corner of the image.

The image in the ZOOM window will automatically zoom to the selected fiducial
mark. Use this to adjust the position of the cursor to the center of the red circle.

9 On the table, select ‘Bottom Right’ in the ‘Name’ column.

10 In the OVERVIEW ROAM window, click on the Fiducial mark on the bottom
right corner of the image.

The image in the ZOOM window will automatically zoom to the selected fiducial
mark. Use this to adjust the position of the cursor to the center of the red circle.

11 On the table, select ‘Middle Left’ in the ‘Name’ column.

72 ER Mapper Airphoto Mosaic Tutorial



Chapter 4 Image orthorectification e 1: Orthorectify an airphoto using GCPs

12 In the OVERVIEW ROAM window, click on the Fiducial mark on the middle
of the left side of the image.

The image in the ZOOM window will automatically zoom to the selected fiducial
mark. Use this to adjust the position of the cursor to the center of the red circle.

13 On the table, select ‘Middle Right’ in the ‘Name’ column.

14 In the OVERVIEW ROAM window, click on the Fiducial mark on the middle
of the right side of the image.

The image in the ZOOM window will automatically zoom to the selected fiducial
mark. Use this to adjust the position of the cursor to the center of the red circle.

15 On the table, select ‘Middle Top’ in the ‘Name’ column.

16 In the OVERVIEW ROAM window, click on the Fiducial mark on the middle
of the top the image.

The image in the ZOOM window will automatically zoom to the selected fiducial
mark. Use this to adjust the position of the cursor to the center of the red circle.

17 On the table, select ‘Middle Bottom’ in the ‘Name’ column.

18 In the OVERVIEW ROAM window, click on the Fiducial mark on the middle
of the bottom of the image.

The image in the ZOOM window will automatically zoom to the selected fiducial
mark. Use this to adjust the position of the cursor to the center of the red circle.

After selecting the fiducial markers, the table onRiticial Point Edit tab
should be similar to what is shown below.

Marme On| Edit|Undd Cellx | Celly | RMS
Top Left On| Edit|Undag 21113 322 .41 023
Top Right | On| Edit|Undg 522111 322.26 013
Bottorm Left | On| Edit|Undd  202.80) 533318 0.
Bottorm Right | On| Edit|Undd 5213.25| 5333.81 026
Middle Left | On| Edit|Undg 112559 262772 015
Middle Right | On| Edit|lUndg 5311.96| 2827.56 0.34
Middle Top | On| Edit|Undg 271612 22764 0.20

hiddle ElDttDm"E Edit|Undg 2707.95 5428.11 013

The RMS column should show values of less than 1.00.

The image window should now have all the fiducial points labelled.

o FRight
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19 If necessary, select the Errors option, and adjust the position of the
selections in the direction of the indicated errors.

The x10 option enlarges the error markers for a more accurate indication.

20 Click on the 4) GCP Setup tab.

Setup Ground Control Points

¥ Geocoding Wizard - Slep 4 ol B

1 GCP Picking Method
 Geocoded image, wactors or algarithm.
Jes',,App'u:njions'.,ﬁ\jrphnml1_Genc0dmg\55n_l3iego_.-ﬁ.jlph:uho_id_reni‘lied.ers ﬁl
I™ Salect GCF's from & digitizar.

Ground control points (GCFs) are identifiable features in the uncorected image that
heve a known coordingte location, GCP's can be entered from supvey sheets. from
images in & compalible coordinate space or from paper meps using & digitizer.

— Dwiput Coordinate Spacs
§ Tiogeodetic datum: MADEF

B Togeodsticpojecion  MUTMIT

To coordinate type: Ensfings/Morthings

Change...

E Sove | Close | Cance| I

The GCP Setup tab lets you specify the way that you want to choose control
points. Control points may be entered manually, chosen from a reference image,
chosen from a digitizing tablet, or chosen using a combination of these three
methods.

In this exercise, you will use a previously orthorectified reference image to locate
GCPs.

1 Inthe GCP Picking Method box, select Geocoded image, vectors or
algorithm option.

This tells ER Mapper you plan to pick corresponding points between two images
on the screen.

2 Click the Load Corrected Algorithm or Dataset = I file chooser button.

Choose ‘ER Mapper Raster Dataset (.ers)’ in the Files of Type: field.

From the Directories menu on the file chooser dialog, select the path
ending with the text \examples .

5 Double_click on the ‘Applications’ directory to open it.
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6

8
9

Double-click on the *Airphoto\1_Geocoding’ directory to open it, then
double-click on ‘San_Diego_Airphoto_34 rectified.ers’ to load it.

This is the already rectified image containing coordinate information.

Setup parameters for the image rectification

TheTo geodetic datum , To geodetic projection andTo Coordinates

fields in the Output Coordinate Space box show the datum, projection and
coordinate type for the output rectified file you will create. These parameters are
included automatically from the ‘CORRECTED’ (rectified) airphoto image.

Click on the Change... button to open the Geocoding Wizard Output
Coordinate Space dialog.

% Geocoding Wizard Ouput Coordinate Space

Output coordinate space 0k I

Diaturn: |NAD2?
Cancel

Projection: [NUTMTT

@ @

Coord system type: |Ea5tings,."NDrthing5

If necessary, change the settings to what is displayed above.

Click OK on the Geocoding Wizard Output Coordinate Space  dialog to
close it.

10 Select the Geocoding Wizard 5) GCP Edit tab.
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Edit Ground Control Points

T Geocoding Wizard - Slep 5 ol &

1) Start| 2) Orthe Setup | 3) Fiducial Point Edit] 4) GCP Setup| 5) GCP Ed IEJ R cify|

=l £ %8| x|2|%

[Mama 0n| Edit| Undo| cell | Celly | Easting Marhing | Heigh| Reas =] - Display ———
I | On|Edit| Undo| 270822 507468 48353574 3519589.23M 110 O6E T
2 On|Edit| Undo| 478667 393660  46536030E  362060475N| 5710 063 "
3 On|Edit| Undo| #8115% 328215  4B367951E 3621143410 210 250 I Errors
4 On | Edit| Undo| 263917 253375 48352533 362174786M| 720 273 ]
5 On|Edit| Undo| 360816 249596  4B4353.75E  362183516M| 5550 0.07 7 Auto 200
B On | Edit| Uneo| 376209 296366  B4438.20E] 362142430M 5450 231
™ BMS onder

g P

ER Mapper opens several image windows and dialog boxes. You should see a
screen setup similar to this one:

UNCORRECTED ER Mapper
UNCORRECTED GCP (OVERVlEW main menu
GCP ZOOM ROAM geolink)
WINDOW

WINDOW

CORRECTED GCP
(OVERVIEW ROAM
geolink) WINDOW

CORRECTED GCP
ZOOM WINDOW

Geocoding Wizard
dialog box

Note: If your system does not position the windows automatically, rearrange them as
shown above before proceeding.
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Pick a GCP in the upper-left part of the reference image

Note: Make sure the main ER Mapper menu is not hidden by the image windows — move
it slightly if needed so you can easily access the toolbars.

1 On the Geocoding Wizard GCP Edit tab, select Auto zoom .

The ZOOM windows will now automatically zoom into the point selected in the
corresponding OVERVIEW ROAM windows.

Note: In this example, the reference image extents are, unfortunately, much smaller than
those of the raw image. This means the you will have to confine the GCPs to fall
within the reference image extents. You should try to select them over as wide an
area as possible, so the first four should be in the four corners of the reference
image.

2 Click on a well defined feature in the ‘'UNCORRECTED GCP (OVERVIEW
ROAM geolink)’ window to select it.

The ‘'UNCORRECTED GCP ZzOOM'’ window will zoom ito the selected point

3 Click once in the ‘CORRECTED GCP (OVERVIEW ROAM geolink)’ window
to activate it, then click on the same feature to select it as a GCP.

The ‘CORRECTED GCP ZOOM’ window will zoom ito the selected point
4 Use the two ZOOM windows to adjust the positions of the GCP.

5 Click on the Set Z height from DEM il button to fill in the ‘Height’ field for
that GCP.

The wizard will compute the height at that position from the
‘San_Diego_DEM.ers’ DEM file that you specified earlier. The accuracy of this
value depends on the DEM resolution. If you have a definite height value for that
GCP, you can also click on the ‘Height’ field and enter it manually.

You have now picked a GCP in the image.

Pick a second GCP in the lower-left of the reference image

6 On the Geocoding Wizard Edit GCP dialog, click the Add new GCP @
button.

7 Click on a well defined feature in the ‘'UNCORRECTED GCP (OVERVIEW
ROAM geolink)’ window to select it.

ER Mapper Airphoto Mosaic Tutoriaf7



Chapter 4 Image orthorectification e 1: Orthorectify an airphoto using GCPs

8

9

The ‘'UNCORRECTED GCP ZOOM'’ window will zoom into the selected point

Click once in the ‘CORRECTED GCP (OVERVIEW ROAM geolink)’ window
to activate it, then click on the same feature to select it as a GCP.

The ‘CORRECTED GCP ZzOOM’ window will zoom ito the selected point
Use the two ZOOM windows to adjust the positions of the GCP.

10 Click on the Set Z height from DEM il button to fill in the ‘Height’ field for

that GCP.

The wizard will compute the height at that position from the
‘San_Diego_DEM.ers’ DEM file that you specified earlier. The accuracy of this
value depends on the DEM resolution. If you have a definite height value for that
GCP, you can also click on the ‘Height’ field and insert it manually.

You have now picked a second GCP in the image.

11 Following the above steps, pick another four GCPs near the upper-right,

lower-right and middle of the reference image.

The more GCPs you pick, the lower the possibility of errors. For orthorectification
you need at least four, with six being the recommended number.

Try some other features on the Geocoding Wizard GCP Edit dialog

1

In the Geocoding Wizard GCP Edit dialog, click on any GCP number under
the ‘Name’ column.

ER Mapper moves the crosshairs to highlight that point in all the ‘OVERVIEW
ROAM’ and ‘ZOOM’ windows.

Turn off the Auto Zoom option at the bottom.

Click on any GCP number under the ‘Name’ column.

ER Mapper moves the crosshairs to highlight that point in the ‘OVERVIEW
ROAM’ windows, but not the ‘ZOOM’ windows.

Click on the Zoom to current GCP &4 | button.
ER Mapper zooms into the selected GCP in the “Z0O0M’ windows.

Select the number text for a GCP under the ‘Name’ column, and type a
short name.

You can give GCPs text labels as well as numbers to help identify them.

Click on the text ‘On’ in the second column for any GCP.
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The text changes to ‘Off’ and all the RMS errors are recomputed without including
that GCP. (This is an easy way to see how the positional error of any GCP
influences the RMS of the others. For example, turning off a GCP with a large
RMS often reduces the RMS of the others.) This can be important when choosing
which GCPs will be used for the final image rectification.

Turn off other GCPs to see the effect, but turn all on again when finished.
Click on the text ‘Edit’ in the third column for any GCP.

The text changes to ‘No’ and the “X” and number marking it in the image turns
green. This effectively “locks” a GCP so it cannot be edited (that is, clicking in the
image windows do not redefine it's position). This is useful when you have several
very good GCPs and you to lock them to avoid accidentally changing them.

9 Turn on the Errors option.

The magnitude and direction of the calculated positional error are shown
graphically by a line for each GCP on the image. (If you have very small RMS
errors you may not see the error line, even if you increase the line length by a factor
of 10 using thex10 option.)

10 Turn on the Grid option.

A polynomial grid displays over all three image windows. This grid is a simple
“preview” of the way in which the FROM (raw) image pixels will be reprojected
onto the new coordinate grid of the TO image. (This grid is only an approximation,
in reality the lines would be curved.)

11 Click the Add new GCP 4= button and select a point on the CORRECTED

image.

12 Click on the Calculate uncorrected point | button. The wizard will
automatically position the corresponding GCP on the UNCORRECTED
image. Use the ZOOM windows to adjust the GCP position.

This time saving facility is available once you have positioned four points.

13 Click Save on the Geocoding Wizard dialog. When asked confirm saving
the GCPs to disk, click Yes.

This will save the geocoding information into the header file of the
UNCORRECTED image.

14 Select the Geocoding Wizard 6) Rectify tab.
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Rectify the image

T Geocoding Wirard - Slep b ol B

1) Stant| 2) Ortho Setup| 3) Fiducial Poin Edt] 4) GCP Setup| 5) GCP Edd 6) Rectify

1 Dusput Info
File: | ﬂ
Size: 2963 MB
Lines: 4402
Cells: 2353 Edit Extents..
) -~ Cell Atributes
=I-Illl Ceall siza [narea Meters
. Call siza’f: 08784
b 7 Null cellvalus: |0
EEENNEEEEY | Resomping [ Mearest Haighbar =1 Defeut Call Size I
¥ Displesy rectiied image @ Save File and Stan Recificaton |
EI | Sove | Cloze | Cance| |

1 Click the file chooser Er"lbutton in the Output Info box.

From the Directories menu, select the path ending with \examples .

Double-click on the ‘functions_and_features\airphoto_tutorial’ directory to
open it.

4 Enter the filename ‘San_Diego_orthorectified ' (start with your
initials), then click OK.
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5 Click on the Edit Extents... button to open the Geocode Output Extents
dialog box.

% Geocode Output Extents II=] B3

— Output extents Ok |

" Maximurn extents
: Cancel
&+ Optimum extents. remowve hlack borders (ortho only)

" Custom extents

= CustEm extents

Ersfinger 481279 64E 485716 91E
e irle |3523?85.50N |351 5284 G5
(Lt |32:45:12.53N |32:42:4E.EN

LafEitude: |11?:11:59.42W IH?:B:B.EEW
hEE Lett SEtha B

SnERsot Exierite fhErm emah [ GUrrE Rt oy

This dialog allows you to specify how much of the orthorectified image you want to
save. You have three main options:

Maximum extents: Saves the whole image including any portion not visible
in the currently active image window.

Optimum extents: Automatically calculates the extents of airphotos to
exclude the black edges around them.

Custom extents Allows you to specify the top left and bottom right
coordinates of the area to be included. If you click on the
Snapshot button ER Mapper will automatically select
the extents of the visible part of the image in the
currently active image window.
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6 Select the Custom extents option and enter the Easting/Northing values
shown below.

% Custom extents

— Custom extents

Eastings: |48349?.5EIE |485584.EEE
Marthings: |3523352.EDN |3E19485.4EN
Lattitude: |32:44:58.59N |32:42:53.11N
Longitude: |1'|?:'| 0:34. 18 |11?:9:14.51W
Top Left Bottom Right
Snapshot | Extents from zoom in current window

These values are the extents coordinates for the reference image. Note that the
Latitude and Longitude values change automatically as you change the Eastings
and Northings values.

7 Click on the OK button to exit the Geocode Output Extents dialog box.
and return to the Geocoding Wizard

8 Inthe Resampling: in the Cell Attributes box select ‘Nearest Neighbour'.

The Cell Attributes box also lets you resample the output image to a different cell
size (Output Cell width and height), and specify a null cell value. If you do not
enter a null cell value, it will default to that in the reference image.

Note: Cells having the null cell value will be treated by ER Mapper as being transparent.
This can be very useful if you want to remove black or white edges around
individual images to be mosaiced. All you have to do is set the null cell value to 0
for black, or 255 for white. You must, however, use this with care because it can
have the undesirable effect of rendering wanted black or white areas in the image
transparent as well.

9 Click on the Save button to save the orthorectification parameters in the
‘San_Diego_Airphoto_34 not_rectified.ers’ header file.

You will use this in the next exercise.
10 Select Display rectified image to display the image after it is rectified.
11 Click on the Save file and start rectification  button.

ER Mapper opens a status dialog to indicate the progress of the rectification. This
should take approximately 10 minutes.

12 When the operation finishes, click OK of the successful completion dialog.
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13 Click on the Close button to exit the Geocoding Wizard.

You have now rectified the uncorrected airphoto image to correspond to the 1927
North American Datum (NAD27) and UTM zone 11 (NUTM11) map projection.

14 Do not close the image window with the orthorectified image

Evaluate the image orthorectification

1

2

N o o1 AW

Display the two

1

On the main menu, click the Edit Algorithm button to open the
Algorithm window.

The Algorithm window shows the Red, Green and Blue layers of the
orthorectified image.

In the Algorithm window, click on the Blue layer to select it.

Click the Load Dataset /ﬁ button in the algorithm process diagram.

From the Directories menu, select the path ending with \examples .
Double-click on the ‘Applications’ directory to open it.

Double-click on the *Airphoto’ and then on ‘1_Geocoding’ directory to open
it.

Click once on the image ‘San_Diego_Airphoto_34 _rectified.ers’ to select it,
then click OK this layer only button to load it into the Blue layer. (The Red

and Green layers should still have the ‘<your
Initials>_Airphoto_orthorectified’ image.)

Select B3:Blue from the Blue layer’'s Band Selection drop-down list.

images to evaluate registration

Click the 99% Contrast Enhancement | toolbar button.

This image combines two different images—one in the Red and Green layers and
one in the Blue layer. If your images are well aligned the image appears normal. If
you see areas that are dominantly yellow or blue, this indicates poor registration.

On the Algorithm window, turn off the Smoothing option.
On the main menu, click the ZoomBox tool toolbar button.

Drag a zoom box over a very small area of the image that contains land and
water.
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Errors in registration appear as either blue or yellow pixels because this is where
the two images do not align perfectly. This is a very simple way to evaluate the
registration of two images. If the RMS errors of your GCPs were generally less
than one, you should not see more that one pixel offsets or registration errors.

Close all windows

1 Close all image windows using the window system controls:
2 Click Close on the Algorithm window to close it.

2. Orthorectify an airphoto using Exterior
Orientation

Objectives

Learn how to use ER Mapper’'s Geocoding Wizard to orthorectify an airphoto
using Exterior Orientation parameters

In this exercise you will orthorectify the same image as in the previous exercise.
This time, instead of using Ground Control Points, you will enter Exterior
Orientation parameters which have been obtained from a photogrammetry, aerial
triangulation or geoposition system external to ER Mapper. In the previous exercise
you saved orthorectification parameters in the
‘San_Diego_Airphoto_34_not_rectified.ef#é. This means that you will not have

to re-enter them in this exercise.

Open the Geocoding Wizard

1 Click on the Ortho and Geocoding Wizard | button in the Common

Functions toolbar.
The Geocoding Wizard will open with thi¢ Start tab selected.

— Geocoding Type
" Triangulation
" Polynomial
" Ortharectity using ground contral points
& Ortharectify using exterior orientation
" kap to map reprojection
" Known point registration
" Rotation
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2 Click the Load Algorithm or Dataset ﬂ button in the Input file: field to
open the file chooser.

3 From the Directories menu, select the path ending with the text \examples .

Select the directory ‘Applications\,Airphoto\1_Geocoding’ and then double-
click on ‘San_Diego_Airphoto_34_not_rectified.ers’ to select it.

This is the same file as that you used in the previous exercise.

5 Select the Geocoding Wizard Orthorectify using exterior orientation
option.

In this example, you enter exterior orientation parameters which provide
information on the position of the platform or aircraft.

6 Select the 2) Ortho Setup tab.

The fields in the Ortho Setup page should contain the information that you entered
in the previous exercise because it was saved to the header file of the image being
orthorectified.

7 Click on the 3) Fiducial Point Edit tab.

The fields in the Fiducial Point Edit page should also contain the information you
entered in the previous exercise.

8 Click on the 4) Exterior Orientation Setup tab.
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Enter Exterior Orientation parameters

™ Geocoding Wizard - Slep 4 ol 5

1) Stant| 2) Orthe Setup | 3) Ficlucial Point Edit. 4) Exterior Orientation Setup |5; Facty|

| Exterior Origmation
Amitude omega; | 0.028233136966399 Exposune cemer: | 463681 447686264
Afitude phic 0,0285557979481 62 Expoeure cenar’y: | 3621453 0776646

Attede kappe:  (0.0019776601958325 Exposure canter £ |3182.9321414632
Scale 000048745007350298

[ Dutput Coordinate Space
Cuglpul datum: MADE?
Cuiput projecton: MUTK11
Clput coardinate type: Easlings/MNohings
[7) | Sove | Closg | Cancel I

Exterior Orientation parameters contain information on the position of the platform
or aircraft at the time the image was taken. You would have to obtain this data from
a system external to ER Mapper.

If these parameters are not available then you would use Ground Control Points as
in the previous exercise.

1 Enter the information in the relevant fields as shown in the table below:

Field name Description Enter value

Attitude omega The tilt angle (roll) of the | 0.024233136466399
aircraft; i.e. the rotation
about the X axis (direction o
travel).

Attitude phi The swing angle (pitch) of | 0.028555797949162
the aircraft; i.e the rotation
about the Y axis.

Attitude kappa The azimuth angle (yaw)ofl 0.0019776681959326
the aircraft; i.e the rotation
about the Z axis.

Exposure center X] The X co-ordinate of the | 483681.44788264
exposure center of the imade.
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Field name

Description

Enter value

Exposure center Y

The Y co-ordinate of the
exposure center of the imag

3621463.0778646
e.

Exposure center Z

The Z co-ordinate of the
exposure center of the imag

3182.9321414632
e.

Scale

The scale of the image

0.000048745007960398

expressed as a decimal valtle.

The following diagram illustrates the relationship between the parameters.

Y

Z
\ Exposure
center

Omega y

\fappa

Note: The Phi, Kappa and Omega values can be negative or positive, depending on the

direction of rotation.

The format of the exterior orientation values is not consistent for the different
devices that can be used to generate them. Before using them on a set of airphotos,
it is advisable to orthorectify one image using GCPs and then compare the results.

Caution:

Click on the Change... button to open the Geocoding Wizard Output
Coordinate Space dialog.

Enter the Datum, Projection and Coord system type as shown below

Output cocrdinate space

INADE?

Diatum:

Frojection:

|NUTMH

Coord system type: |EastingstDr‘things

ER Mapper Airphoto Mosaic Tutoriag7



Chapter 4 Image orthorectification e 2: Orthorectify an airphoto using Exterior

Tip:

4

NUTM11 is a utm projection type.

Click on the 5) Rectify tab.

Rectify the image

1

Click the file chooser ﬂ button in the Output Info box.

From the Directories menu, select the path ending with \examples .

Double-click on the ‘functions_and_features\airphoto_tutorial’ directory to
open it.

Enter the filename ‘San_Diego_orthorectified_advanced ' (start with
your initials), then click OK.

Click on the OK button to return to the Geocoding Wizard.
In the Resampling: in the Cell Attributes box select ‘Nearest Neighbour'.

The Cell Attributes box also lets you resample the output image to a different cell
size (Output Cell width and height), and specify a null cell value.

Click on the Save button to save the orthorectification parameters in the
‘San_Diego_Airphoto_34 not_rectified.ers’ header file.

Select Display rectified image to display the image after it is rectified.
Click on the Save file and start rectification  button.

ER Mapper opens a status dialog to indicate the progress of the rectification.

10 When the operation finishes, click OK on the successful completion dialog.

11 Click on the Close button to exit the Geocoding Wizard.

You have now rectified the uncorrected airphoto image to correspond to the 1927
North American Datum (NAD27) and UTM zone 11 (NUTM11) map projection.

12 Do not close the image window with the orthorectified image

Evaluate the image orthorectification

1

On the main menu, click the Edit Algorithm button to open the
Algorithm window.

The Algorithm window shows the Red, Green and Blue layers of the
orthorectified image.

In the Algorithm window, click on the Blue layer to select it.
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N o o1 b~

1

Click the Load Dataset /ﬁ button in the algorithm process diagram.

From the Directories menu, select the path ending with \examples .
Double-click on the ‘Applications’ directory to open it.

Double-click on the *Airphoto’ and then on ‘1_Geocoding’ directory to open
it.

Click once on the image ‘San_Diego_Airphoto_34 _rectified.ers’ to select it,
then click OK this layer only button to load it into the Blue layer. (The Red

and Green layers should still have the ‘<your
Initials>_Airphoto_orthorectified_advanced’ image.)

Select B3:Blue from the Blue layer’'s Band Selection drop-down list.

images to evaluate registration

Click the 99% Contrast Enhancement | toolbar button.

This image combines two different images—one in the Red and Green layers and
one in the Blue layer. If your images are well aligned the image appears normal. If
you see areas that are dominantly yellow or blue, this indicates poor registration.

On the Algorithm window, turn off the Smoothing option.
On the main menu, click the ZoomBox tool toolbar button.

Drag a zoom box over a very small area of the image that contains land and
water.

Errors in registration appear as either blue or yellow pixels because this is where
the two images do not align perfectly. This is a very simple way to evaluate the
registration of two images. If the RMS errors of your GCPs were generally less
than one, you should not see more that one pixel offsets or registration errors.

Close all windows

What you
learned...

Close all image windows using the window system controls:
Click Close on the Algorithm window to close it.

Only the ER Mapper main menu should be open on the screen.

After completing these exercises, you know how to perform the following tasks in
ER Mapper:

Use the Camera Wizard to create a Camera File

Select fiducial markers on an airphoto image
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« Use options to modify the GCP display and edit GCPs
« Enter Exterior Orientation parameters for advanced orthorectification.

« Use the Geocoding Wizard to orthorectify a “raw” airphoto image to the chosen
datum and map projection.
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Reprojecting
Images

This chapter describes how you would use the ER Mapper Geocoding Wizard to
change an image projection or datum.

UTM and State Plane projections

An example of where you are likely to want to change the image projection or
datum is in the United States of America where your airphoto image could have a
Universal Transverse Mercator projection, and you need to mosaic it with images
that have a State Plane projection. You can use the ER Mapper Geocoding Wizard
to change from a UTM to the required State Plane projection.

UTM projections

UTM, Universal Transverse Mercator, is a system of world coordinates like latitude
and longitude, from 80 degrees south latitude to 84 degrees north latitude, except
the measurements are in meters and UTM lines are orthogonal (are always at right-
angles to each other).
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UTM Northing is the distance north from the equator in meters and Easting is the
distance east from central meridians of (60) 6-degree-wide zones starting at
longitude 180 degrees. Northing is also divided into 8-degree zones from south to
north using the letters C to X with the equator at M/N, (A,B and Y,Z being reserved
for the UPS coordinate system at the poles).

All measurements are POSITIVE by incorporating a system of "false" easting and
northing by adding an arbitrary number to the central meridians (500,000m) and
10,000,000m to the distance south of the equator in the southern hemisphere.

State plane projections

The United States of America use a system of map projections for various regions.
This system is known as the “State Plane Coordinate System (SPCS)". The
Lambert Conformal Conic projection is the most widely used, with Transverse
Mercator projections being used for States with predominantly north to south
extents. The panhandle of Alaska is mapped using the Oblique Mercator projection.
The Lambert Conformal Conic is a conic projection usually based on two standard
parallels. It can represent the pole as a single point. This projection is good for
mapping a region, continent and at medium or large scale.

Older maps are projected onto the Clarke 1866 spheroid with tie point at Meade’s
Ranch in Kansas (datum NAD27). More recent maps are projected onto the 1983
datum (datum NAD83).

Constraints

The Geocoding wizard only supports images in the ER Mapper Raster Dataset
format. Images in other formats, including ECW compressed, have to be originally
imported or saved as ER Mapper Raster datasets before you can reproject them.
Because of the size of some images, you may have to reproject individual images
before mosaicing them rather than reprojecting the whole mosaiced image.

Hands-on exercises

What you will
learn...

These exercises give you practice using ER Mapper’s Geocoding Wizard to change
an image projection from a UTM to a State Plane.i

After completing these exercises, you will know how to perform the following
tasks in ER Mapper:

Use the ER Mapper Import utilities to import a TIFF image into ER Mapper Raster
Dataset format.
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* Use the Geocoding Wizard to change an image projection.

Before you Before beginning these exercises, make sure all ER Mapper image windows are
begin... closed. Only the ER Mapper main menu should be open on the screen.

1: Import an image into ER Mapper

Objectives Learn how to import a GeoTIFF image into ER Mapper.

For this exercise, you will import the TIFF image, ‘1_3_rect.tiff’, that you modified
in Chapter 3, “Using GeoTIFF/TFW images”. For this reason you must do that
exercise before starting this one.

You have to import this image as an ER Mapper Raster Dataset because the
Geocoding Wizard supports only ER Mapper Raster Datasets.

Importing a TIFF image

To import a dataset from an external file into ER Mapper, you will use the import
programs listed under thétilities menu in ER Mapper. In this case, you will

import an airphoto that is in TIFF format. When you import a dataset into

ER Mapper, it creates two files: and binary data file (in Band Interleaved by Line or
“BIL” format), and an ASCII header file with a “.ers” file extension:

Utilities )
airphoto
1_3_rect.tif ___p| Import Graphics formats \(ER Mapper BIL data file)
Raster Translated Images airphoto.ers
(ER Mapper ASCII
header file)
TIFF (.tif)
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You should have the following three files in your
‘examples\Functions_And_Features\Airphoto_Tutorial’ directory:

1 3 rect.tif The image data file.

1 3 rect.tfw The “world” TFW header file originally supplied with the
TIFF image file. This is a text file that contains
georeferencing information, but does not include the datum or
projection of the image.

1 3 recters An ER Mapper header file created byCthenge
Projection/Datum/Cell Size Wizard in the exercise in
Chapter 3, “Using GeoTIFF/TFW images”. This header file
does include the image datum and projection, and will be
used by ER Mapper rather than the TFW file.

Note: When you import the TIFF image, ER Mapper will extract the georeferencing
information from the associated TFW file if a .ers header file does not exist. You
would then have to use the ER Map@#range Projection/Datum/Cell Size
Wizard to add the datum and projection information, as explained in Chapter 3,
“Using GeoTIFF/TFW images”.

Open the TIFF import dialog

1 From the Utilities menu, select Import Graphics formats |, then select
Raster Translated Images , then Import .

@ ER Mapper =] B3

File Edit Yiew Toolbars Process EEGH=EE “Vindows Help

Olz|lrliolal & [ qlg,  ImportASCI and Binary grids »

GIF (.gif) . Import Graphics formats 3

R JFEG » Impoart Gridding farmats 3

PC Paintbrush (.pcx) » Impart Image farmats 3

Raster Translated Images  » Import Landmark formats »
Help Truevision Targa (tga) v | Import SAR imagery »
Import Satellite imageny »
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Thelmport Raster_Translated dialog box opens. This dialog lets you specify

the name of the input file to be imported, and the name of the ER Mapper dataset to
be created. All image formats that can be opened directly in ER Mapper are
imported via this dialog box.

% Import Raster_Translated =]

10
11

12

Import File/Device Name:l_Features\airphDtu:n_tutoriaIU_3_re|:ttif| = OK

Output Dataset Name:lneous\,TutDrial\,impDned_airphuto.ers = Cancel |

Click the file chooser button on the right side of the Import File/Device
Name field.

Thelnput File Selection dialog box opens.
In the Files of Type: field, select ‘GeoTIFF/TIFF(.tif)'.

From the Directories menu (on the Input File dialog), select the path
ending with \examples .

Double-click on the directory named ‘functions_and_features’ and then
‘airphoto_tutorial’ to open it.

Double-click on the image file named ‘1_3_rect.tif’ to load it.

Click the file chooser button next to the Output Dataset Name field.
TheOutput Dataset Selection dialog box opens.

From the Directories menu (on the Output Dataset dialog), select the path
ending with \examples .

Double-click on the directory named ‘Miscellaneous’ followed by ‘Tutorial’

In the Save As: field, enter the text imported_airphoto then click OK.

Click OK on the Import TIFF dialog.

ER Mapper reads the TIFF file and begins creating a dataset in ER Mapper format.

When the import finishes, click OK on the confirmation dialog, then click
Cancel on the Import Raster_Translated dialog.

In this case, ER Mapper translated the TIFF image data and created two files:
‘imported_airphoto’ (the binary data file)
‘imported_airphoto.ers’ (the ASCII header file)
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2. Reproject the image

Objectives Learn how to change the image datum and projection.

Open the Geocoding Wizard
1 Click on the Ortho and Geocoding Wizard J§ button in the Common
Functions toolbar.

The Geocoding Wizard will open with thi¢ Start tab selected.

@ Geocoding Wizard - Step 1 of 3 =] E3
1 EtaﬂlZ) Mag to Map Setupl 3 Recﬁiyl
— Input File

impored_airghoto.ers

— Geocoding Type

" Trigngulation

" Polynomial

" Onhorectify using ground contral points
" Orthorectify using exterior orientation
& hap to map reprojection

" Known point registration

1~ Rotation

Use Map to map reprojection to convert an image from one map projection and ;I
daturn into another, as chosen from the projection database. Note thatitis not

always possible to convert between certain combinations of datums and

projections.

=

EI Save | Close | Cancel |

2 Click the Load Algorithm or Dataset ﬂ button in the Input file: field to
open the file chooser.

From the Directories menu, select the path ending with the text \examples .

Select the directory ‘Miscellaneous\Tutorial’ and then double-click on
‘imported_airphoto.ers’ to select it.

This is the image that you imported earlier.

Select the Geocoding Wizard Map to map reprojection  option.
Select the 2)Map to Map Setup tab.
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Map to Map setup
The Geocoding Wizard Map to Map Setup page displays the datum and projection
of the input image, and allows you to enter new settings to which the image can be
reprojected.

= Geocoding Wizard - Step 2 of 3 M=l B3
1) Stat 2 Map to hop Setup |3) Rectity|

— Input Coardinate Space

File: Ehermapper_b\examplesi\Miscellaneous\ Tutaoriallimported_airphat
Daturn NADB3
Projection BNUTRT1

Coordinate type: Eastings/Northings

— Qutput Coordinate Space

Diatum: MNADE3 =
Projection: L2CALEFES =

¥ Optimize {speed) |5 tolerance (5¢) of input cell size

EI Sawve | Close | Cancel |

In this example you are going to change the UTM type projection, ‘NUTM11' to a
State Plane Lambert Conformal Conic (lamcon2) type projection, ‘L2CAL6F83'.
This is ‘NAD83' datum zone 6 in feet. State Plane projection projections are
bounded by county borders, so the choice of projection depends on the county
covered by the image.

The State Plane System was developed in the 1930s and was originally based on
the North American Datum 1927 (NAD27). While the NAD27 State Plane System

has been superseded by the NAD83 System, maps in NAD27 coordinates are still
in use.
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1 Click on the Projection field chooser ﬂ button to open the Projection
Chooser dialog box

=% Projection Chooser O] x|

labardom ][ LearkNFE3 B
lambazea, L2ARKSFE3 J
lambertl L2CALIFES
larbert? L2CALEFS3
L2CAL3FE3
local J L2CAL4Fas
mercatar L2CALBFE3
modpol
modstero L2COLCFa3
rollweid LI L2COLMNFE3 LI
oK | Cancel |

2 From the left-hand projection type list, select ‘lamcon2’.

3 From the right-hand projection list, double click on ‘L2CAL6F83’ to select it
and close the Projection Chooser dialog box.

4 Click on the 3) Rectify tab to go to the final wizard page.

Rectify the image
The Geocoding Wizard Rectify page allows you to enter the file name for the
reprojected image. It also displays information about the image and enables you to
change the extents and cell size.

@ Geocoding Wizard - Step 3 of 3 M=l E3
1) Start| 2) Map 1o Map Setup)| 3 Recw|

— Output Info
File: I_E\Examples\Fundl:ms_And_Features\a\rphntu_{utunalu_E_red_repmj ers @

Size:  26.75 MB
Lines: 2428

Cells: 3851 Edit Extents...

— Cell Aftibutes
Cell size x: IU.]E Meters

Cell size " ID.12

I~ Null cell value: IU

Resampling: | Nearest Neighbor =l Default Cell Size

¥ Display rectified imags: (5 Save File and Start Rectification |

EI Save | Close | Cancel |
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Click the file chooser ﬂ button in the Output Info box.

From the Directories menu, select the path ending with \examples .
Double-click on the ‘Miscellaneous/Tutorial’ directory to open it.
Enter the filename ‘imported_airphoto_reproj ", then click OK.

You should notice that the reprojected file size is 107.75 MB, which is
approximately the same size as the original image. This is usually a good indicator
that the new projection is compatible with the original.

To speed up this exercise, you will reduce the output file size by resampling the
image to have larger cell sizes; i.e. lower resolution. This will result in a degraded
image, which would not be suitable for all applications.

In the Cell Attributes  box, edit the Cell size X and Cell Size Y values to
both be 0.12 meters. Press the Enter button to confirm the changes.

The output file size should now be 26.75 MB, which is approximately 25% of the
original size.

Leave the Null cell value box unchecked, so that the reprojected image
has the same null value as the original image.

The null cell value is the value that the cell must have for ER Mapper to interpret it
as a null cell (i.e. transparent). This is normally 0. The Geocoding Wizard gives you
the option of leaving the null cell value to be that of original image (if one exists),
or entering a new value.

Select the Display rectified image option, and click on the Save File and
Start Rectification button.

This will save the reprojection information in the .ers header file of the original
image, and start the wizard creating the new reprojected image.

ER Mapper displays a status box that indicates the progress of the reprojection, and
indicates successful completion.

W ER Mapper

@ Rectification finished successtully.

Click OK to close the completion dialog box.

ER Mapper will display the reprojected image, ‘imported_airphoto_reproj’, in an
image window.

Click on the Geocoding Wizard dialog Close button to exit the wizard.
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Close all windows
Close all image windows using the window system controls:
Click Close on the Algorithm window to close it.
Only the ER Mapper main menu should be open on the screen.

What you After completing these exercises, you know how to perform the following tasks in
learned... ER Mapper:

« Import a Tiff image in ER Mapper
« Change the image project from a UTM to a State plane projection.

* Resample the reprojected image to have larger cell sizes.
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Assembling
Image mosaics

This chapter explains how to create algorithms to display and process two or more
separate airphoto images as a mosaic. You will learn how ER Mapper approaches
the concept of creating mosaics and how to build an image mosaic algorithm.

About assembling mosaics

The term “mosaic” refers to assembling two or more overlapping images to create a
continuous representation of the area covered by the images (a mosaic). In this
example, you will create a mosaic of several overlapping aerial photos to cover a
larger geographic area. The process of creating image mosaics is very simple in
ER Mapper once the images are rectified to the same datum and map projection.
Any number of co-registered images used in the same processing algorithm are
automatically displayed in their correct geographic positions relative to each other.

Requirements for mosaics

In order for ER Mapper to create a mosaic, each of the images must have the
following in common:

« they must be registered to the same geographic datum

¢ they must be registered to the same map projection
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Note:

they must be rotated the same amount from north (if rotation is used).

You will learn how to rectify images to datums and map projections later.

Mosaic capabilities

Other than having a common datum and map projection, you can create mosaics
that contain very different types of data. An image mosaic can be built with datasets
that have:

different numbers of bands (i.e., three for a color airphoto versus seven for a Landsat
satellite image)

different data formats (i.e., byte format versus floating point format)

different resolutions or cell sizes (i.e., 1-meter versus 3-meter).

Image display priority

By changing the order of the algorithm layers containing the separate images, you
can control image display priority (that is, which images appear on top of others in
the event of overlap). Images loaded into the uppermost layer of any type always
appear on top of any other images in layers below where overlap occurs between
them.

Images loaded into the lowest layer of any type always have the lowest display
priority and will only be visible in areas where there is no overlap from datasets in
layers above them. For example, if you are creating a mosaic with a high resolution
dataset and a lower resolution image, you can display the entire extents of the high
resolution image by putting its layer(s) on top in the algorithm layer list.

Layer priority only applies to raster layers; vector layers always appear on top of
raster layers regardless of their position in the algorithm layer list.

Hands-on exercises

What you will
learn...

These exercises show you how to create greyscale and RGB image mosaic
algorithms.

The ER Mappetmage Display and Mosaic Wizard provides the easiest and
most efficient way of mosaicing images, and should be used where possible.

After completing these exercises, you will know how to perform the following
tasks in ER Mapper:
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¢ Use the Image Display and Mosaic Wizard to speed creation of greyscale and RGB

mosaics
Before you Before beginning these exercises, make sure all ER Mapper image windows are
begin... closed. Only the ER Mapper main menu should be open on the screen.

1: Creating mosaics automatically

Objectives Learn how to speed the creation of greyscale and RGB mosaic algorithms using
the Image Display and Mosaic Wizard.

Start the Image Display and Mosaic wizard
1 Onthe Common Functions toolbar, click the Image Display and Mosaic

Wizard E button.

TheSelect files to display and mosaic  page of the Image Display and
Mosaicing Wizard opens

2 Click the Load Image 2 button.

Which image, algorithm or vector files) do you
wish to display?

airphoto_tutorialhl 4 rect. ecw = |

TheSelect File dialog opens.

3 From the Directories menu (on the Select File dialog), select the
\examples path.

Double_click on the ‘Functions_and_Features’ directory to open it.
Double_click on the ‘airphoto_tutorial’ directory.
Double-click on the image dataset ‘1_4 rect.ecw’ to select it.

This is a 1GB high resolution airphoto of San Diego that has been orthorectified
and compressed with ER Mapper ECW compression.

Tip:  You can save disk space by compressing the individual images before mosaicing
them.
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7 Select the following options on the wizard page:

@ Display image in 20

 Display image in 30

¥ tanually set display method

¥ Mosaic all files of this type

¥ Manually set mosaic method

Display image in 2D Image will be displayed in a 2D mode.

Manually set display Enables you to set how the image is to be

method displayed. If you do not select this option, the
wizard will set the display method.

Mosaic all files of this The wizard will search for files of the same type

type and automatically mosaic them.

Manually set mosaic Enables you to set how the images are to be

method mosaiced. If you do not select this option, the

wizard will set the mosaicing

8 Click on the Next> button to go to the next wizard page.

Select file types to mosaic

This page allows you to specify the characteristics and location of image files that
the wizard must search for to mosaic with the image already selected.

1 Select theCell sizes andManually set mosaic properties  options. Do not
select the other options on the page.

Files to mosaic can have different:

¥ Cell sizes

[ Types of data

[ Mumber of bands

In addition to mosaicing files in this directory:
[T Include sub directories

[ Include directories at the same level

You can control how the mosaic is done

¥ Manually set mosaic properties
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This tells the wizard that the images to be mosaiced must all have the same data
types and number of bands, but can have different cell sizes. They are also in the
same directory.

2 Click on the Next> button to go to the next wizard page.

Select mosaic properties
This page allows you to specify properties of the mosaiced image.

1 Select the Feather blend mosaic between images options. Do not select
the other two options.

[~ Dont include final transform

Only use these options after creating stitch
region polygons for all images being mosaiced
[ Use stitch region for mosaic

Stitch region to use ;| Stitch

¥ Feather blend mosaic between images

It is not necessary to define and use stitch regions here. You will see later that the
Image Balancing Wizard does this automatically.

2 Click on the Next> button to go to the next wizard page.

Select display method
This page allows you to specify how you want the mosaiced image to be displayed.

1 Select the Greyscale display option and Manually select display method
properties.

select how to display the image

& Greyscale
" Red Green Blue
i~ Sunshade
" Colordrape

¥ Manually select display method propetties

2 Click on the Next> button to go to the next wizard page.

Select display band

This page allows you to select the image band to display as a greyscale.
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1 Select band ‘B1:Red’ from the drop-down menu.

Greyscale display mode properties.

Band to display:|B1 ‘Red =]

This specifies that the Red band of the image is to be displayed as Greyscale.

2 Click on the Next> button to go to the next wizard page.

Mosaic and display the images

The wizard searches the current directory and mosaics and displays the following
images:

e 1 4 rectecw

e 1 5 rectecw

2_6_rect.ecw
e 2 7 _rectecw
For the moment, leave the Image wizard has finished page open.

Drag the lower border of the image window downward about 50%.

w N

Right-click in the image window, select Quick Zoom, then Zoom to All
Datasets .

ER Mapper zooms out to show the full extents of all four airphoto images.

4 On the main menu, click the Edit Algorithm button.
TheAlgorithm dialog box opens.

106 ER Mapper Airphoto Mosaic Tutorial



Chapter 6 Assembling image mosaics e 1: Creating mosaics automatically

You now have a algorithm that displays band 1 of each dataset as a greyscale image
mosaic.

== § : Algorithm Not Yet Saved =

..... 1C0 - | Sun‘au:e‘ Lawer
* Pseudo Layer 1_4 ractecw

* Pseudo Layer ﬁ _'IE

2 Pseudo Layer 1.5_rectecw

& e

2 Pzeudo Layer

o

5 If necessary, use the Move Up and Move Down ‘ 3' "il buttons to
arrange the layers so that they are as shown in the diagram above.

Turn the top image on and off

1 Right-click on the top ‘Pseudo Layer’ and select Turn Off .

Only the top right, bottom left and bottom right images display (since the top left
image is turned off).

2 Right-click on the top ‘Pseudo Layer’ and select Turn On .

The top left image redisplays in its appropriate geographic position again. Any
images in a mosaic can be displayed or not displayed by turning their layers on or
off.

Zoom in to the geographic extents of any image dataset
1 Widen the image window
2 Select the top ‘Pseudo Layer’ (‘1_4 rect.ecw’) in the algorithm.

3 Right-click in the image window, select Quick Zoom, then Zoom to
Current Dataset .

ER Mapper zooms in to the full extents of the4 rect.ecw’ dataset (but also
displays part of the lower dataset that occupies the same extents).
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Zoom to Current Dataset lets you instantly zoom in or out to the extents of any
raster image dataset(s) in the currently selected layer, so it is very useful for mosaic
algorithms.

4 Right-click in the image window again, and select Zoom to All Datasets
from the Quick Zoom menu.

ER Mapper zooms out to display the full extents of the mosaiced image.

2. Creating an RGB image mosaic

Objectives Learn how display several overlapping images in different sets of red, green, and
blue raster layers to create an RGB image mosaic.

We use the Image Display and Mosaicing wizard to re-display the existing
greyscale mosaiced image as an RGB image.

Change the image display method

1 Onthe Image wizard has finished wizard page, which should still be open,
click on the Back to Change display method button.

Back to Change ﬂlel

Back to Change mosaic stylel

Back to Change mosaic prupertiesl

Back to Change display methad |

Back to Change display method pmperﬂesl

This will return you to th&elect display method wizard page.

2 On the Select display method page, select the Red Green Blue option.

" Grayscale
& Fed Green Blus
" Sunshade
" Colordrape

3 Click on the Next> button to go to the next wizard page.
Select RGB 123 as the Red Green Blue display mode type.
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Tip:

This option allocates band 1 to Red. band 2 to Green and Band 3 to Blue.

Click on the Next> button to mosaic and display the images, and to go to
the final wizard page.

The wizard will now display the mosaiced image in RGB mode.

Leave the Image wizard has finished wizard page open for the moment.

In RGB mosaic algorithms, each group of red, green and blue layers act together as
a set. Therefore, you normally want to keep them grouped together in the layer list
in theAlgorithm dialog. (To see which dataset is loaded into a particular layer,
select the layer—the name is shown above the process diagram.)

3: Adding a GeoTIFF image to the mosaic

Objectives

Learn how to add an additional image to the mosaic.

We use the Image Display and Mosaicing wizard to add a GeoTIFF image to the
mosaic.

Add an extra image to the mosaic

Tip:

The ‘airphoto_tutorial’ directory contains the image file that you saved in GeoTIFF
format in a previous exercise. The Display and Mosaic Wizard did not
automatically include it in the mosaic because it is in a different format to the other
image files. You can, however manually add it to the mosaic.

This procedure is included to demonstrate that it is possible to mosaic images with
different file formats. In this case it would have been better to have compressed the
GeoTIFF image with ECW v2 first, and then have let the wizard automatically
include it in the mosaic with the other ECW v2 compressed images.
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1 On the wizard dialog, select the Back to Change file button.

Back to Change ﬁlel

Back to Change mosaic st},rlel

Back to Change mosaic prnpeniesl

Back to Change display method |

Back to Change display method pmpeniesl

The wizard will go back to the file input page.
Click on the <Back button to go back one page.

Select the Add more to this window option, and then click on the Next>
button.

Use the Image Wizard to quickly display
images and vectars.

 Display in a new window
& Add more to this window
" Change display in this window

4 Onthe Select files to add to display  wizard page, click on the file chooser
button.

5 In the ‘airphoto_tutorial’ directory, double-click on the ‘1_3 rect_geo.tif’ file
to select it.

6 Make sure that only the Manually set display method option is selected
before clicking on the Next> button.

Which image, algorithm or wector file(s) do you
add to display?

Featureshairphoto_tutorial\1_3_rect_geo.tif @?l

™ Add into a new surface
¥ Manually set display method

[ Mosaic all files of this type
™ Manually set mosaic method
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The wizard will add the ‘1_3_rect.tif’ image to the mosaic, and automatically set
the display mode tRed Green Blue .

Added GeoTIFF image————p» : B

7 Click on wizard Finish button to close it.

Save the mosaic algorithm to disk
1 From the File menu (on the main menu), select Save As... .
TheSave As... file chooser dialog opens.
In the Files of Type: field, select ‘ER Mapper Algorithm (.alg)’

From the Directories menu (on the Open dialog), select the path ending
with \examples .

Open the ‘functions_and_features\airphoto_training’ directory.
In the Save As: text field, type the following filename:
airphoto_mosaic
This name denotes that it is a mosaic of airphotos.
6 Click OK to save the algorithm.
Your mosaic algorithm is now saved to an algorithm file on disk.
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Close all image windows and dialog boxes

1
2

What you
learned

Close both image windows by selecting Close from the File menu.
Click Close on the Algorithm dialog to close it.

Only the ER Mapper main menu should be open on the screen.

After completing these exercises, you know how to perform the following tasks in
ER Mapper:

Use the Image Display and Mosaic Wizard to speed creation of greyscale and RGB
mosaics

Turn images on or off in a mosaic
Add images to mosaics
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Color balancing
Image mosaics

This chapter explains how you use the ER Mappeage Balancing Wizard for
Airphotos to balance and color match airphoto mosaics.

Hands-on exercises

These exercises show you how to balance and color match mosaic algorithms using
thelmage Balancing Wizard for Airphotos

For these exercises, we will be using the airphoto mosaic algorithm we created
previously using thémage Display and Mosaic Wizard

What you will After completing these exercises, you will know how to perform the following
learn... tasks in ER Mapper:

¢ Use the Image Balancing Wizard to balance and color match an airphoto mosaic.

Before you Before beginning these exercises, make sure all ER Mapper image windows are
begin... closed. Only the ER Mapper main menu should be open on the screen.
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Chapter 7 Color balancing image mosaics e 1: Color balancing the mosaic

1. Color balancing the mosaic

Objectives Learn how to use th€olor Balancing Wizard for Airphotos  to color
balance mosaiced images so that they interface seamlessly with one another.

Open the airphoto mosaic

1 On the main menu, click the Open button.

. File Edit “iew Toolbars Process Utilities Windows Help
click to open
algorithmi‘ﬂfﬁ'l@lﬂh‘éﬂ @l IEE"Q'N' ||2|

&

N# B8 %S

2

EMCE

#|@|lk| @

From the Directories menu, select the \examples path.
Open the ‘functions_and_features\airphoto_tutorial’ directory.
Double-click on the algorithm "airphoto_mosaic.alg’ to open it.

This is the algorithm that you saved in the previous exercise. It comprises one
GeoTIFF and four ECW compressed airphotos of San Diego that were mosaiced
using themage Display and Mosaic Wizard

114 ER Mapper Airphoto Mosaic Tutorial



Chapter 7 Color balancing image mosaics e 1: Color balancing the mosaic

Open the Image Balancing Wizard for Airphotos

1 Click on the Image Balancing Wizard for Airphotos El button on the
Common Functions toolbar to open the wizard.

% Image Balancing Wizard [2.0]
7 P
You can use this wizard to quickly balance

images to produce seamless mosaics.

‘four original image will nat be changed. Mo
Mo intermediate image files are created.

The balanced image results are created using
| an ER Mapper smart data algarithm.

I~ Images have changed and need reanalyzing
|| (you should not need ta select this aption]

Mext = | Cancel |

The wizard processes the currently active image window

2 Select the Images have changed and need reanalyzing  option.

The wizard has to analyze the images the first time it is used on them, and skips
over it if the images have been previously analyzed. Selecting this option forces the
wizard to analyze the images regardless of whether this has been done before.

3 Click on the Next> button to go to the next wizard page.

Analyze images for balancing

The wizard requires the images to be analyzed before it can do the balancing. The
analysis information is stored in the image dataset header files. If the images have
not yet been analyzed or you selected the reanalyzing option, the wizard will now
do so.

1 Click on the Next> button for the wizard to analyze the images.

The wizard will calculate the statistics for the four images and write the
information into their respective header files.

Note: ER Mapper creates header (.ers) files for the images to store the analysis
information if they do not already exist.

2 Click on the Next> button to go to the next wizard page.

ER Mapper Airphoto Mosaic Tutorial15



Chapter 7 Color balancing image mosaics e 1: Color balancing the mosaic

Select how to balance the images

In addition to color balancing, you also have a number of options for displaying the
image. These are described below:

Original Remove any color balancing and displa
the unbalanced images.
The white boxes in the diagram show th¢
extents of the individual images with thei
black edges removed.

Balanced Display the balanced images but do not
clip edges.

Balanced Display the balanced images and remov

with no the black or white edges.

black/ It is preferable not to select this option
white when balancing images that have very
edges dark water, near the edges of the image.

The color balancing wizard for airphotos
may select too much of the image as dar
edges to be removed.

Note: Some images are supplied with
their black edges already removed, in
which case it is not necessary to select
this option.

Balanced = When mosaicing images, compute clip

with clip regions to hide the edges between image|

regions Clip regions are areas of overlap that arg
trimmed off to create a seamless join. Th{ §
wizard re-computes the clip regions eveny
time you run it.
By default, the wizard turns feathering
ON for when balancing with clip regions,
and OFF in all other cases.
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Correct If your image has large areas with low

for water contrast, such as water, they could be

areas. discolored by the balancing process.
Select this option to prevent this
happening.

1 Select the Balanced with clip regions  option.

Select how to balance the images:

= Qriginal

¢~ Balanced

" Balanced with no blackfwhite edges
& Balanced with clip regions

[~ Correct for water areas
[~ Show clip regions as vector overlays

Blue Haze Filter: |Mone |

2 Do not select the Correct for water areas because the image does not
have large areas of water.

3 Select ‘None’ in the Blue Haze Filter field.

The Image Balancing Wizard uses this field for handling effects caused by having a
“blue haze” filter on the camera lens at data capture time.

4 Click on the Next> button for the wizard to balance the images and go to
the Color matching page.

The wizard will create the clip regions and then balance the image. It will then
display it in the image display window as the temp-balance algorithm.

Color matching the image

To create a seamless mosaic, the wizard is able to match the colors of the mosaiced
image to the whole mosaiced image or to one of the images that are part of the
mosaic. Alternatively you can skip the color matching altogether.

" Match colors to entire mosaic
@ Match colars to individual file
i~ Skip color matching

For this exercise we will match the color to the ‘1_3_rect _geo.tif’ image.
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1 Select the Match colors to individual file  option, and then click on the
Next button.

Select an image to match the mosaic to.

This must be one of the ariginal images. For best
results, the image should contain a range of
different land use types.

Featuresvairphoto_tutariall_3_rect_geo tif @?l

I+ Apply 99% clip to original image

2 Use the file chooser button to select the image to which the colors are being
matched. In this case we will select ‘1_3 rect_geo.tif’.

3 Select the Apply 99% clip option to improve the contrast, and click on the
Next button.

Caution: Generally you would not select tigply 99% clip option if you are going to
compress the image, because you usually want the compressed image to be the
same as the original.

The wizard will display the status of the color matching which could take some
time to finish. It will then display the final balanced and matched image in
temporary algorithm.

4 Click on the Finish button to exit the Color Balancing Wizard for Airphotos.

View the algorithm

1 On the main menu, click the Edit Algorithm §| button.
TheAlgorithm dialog box opens.
You now have a algorithm that displays the Red, Green and Blue layers of the four

images.

2 Select the top Red layer and click on the Edit Formula Emg button on the
process diagram.

This will open thé=ormula Editor .
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You should notice that the wizard has applied a formula to the layer. This is
displayed in the text box at the bottom of BF@mula Editor dialog box.

1
IF NOT INREGION('Image Clip') THEM NULL =

ELSE balance(B1:Red, CELLX), CELLY())
i} ICEE

The formula applies a balancing function, ‘balance()’, to the areas of the image that
fall within the automatically created clip region, ‘Image Clip’. Raster cells outside
the clip region are converted to nulls.

3 On the Formula Editor dialog , click on the Red button to view the formula
for the next red layer.

Comr

-4— Red button

Note that the formula applied is the same as that for the top red layer.

4 Click three times more on the Red button, to move to the three lower red
layers.

Not that, in all cases, the formula applied is the same.

5 Repeat the above steps for the Green and Blue layers by clicking on the
Green and Blue buttons respectively.

Carnr

.«— Green button
-4— Blue button

Click on the Close button to exit the Formula Editor .

Once again select the top Red layer, and click on the Edit Transform
Limits | button on the right side of the Process Diagram.

This will open theTransform dialog box.

8 View the histograms and transforms of all the Red layers by clicking on the

Red - button.

ER Mapper Airphoto Mosaic Tutorial19



Chapter 7 Color balancing image mosaics e 1: Color balancing the mosaic

A histogram is a plot showing the range of pixel values on the X-axis against their
relative frequency on the Y-axis.

The transform line maps the data values on the X-axis to the display brightness on
the Y-axis. The Y-axis values will always be 0 to 255, but the X-axis values depend
on the image data. The X-axis values in our example image are from 0 to 255. A
linear transform line will create an output histogram that is the same as the input.
You can alter this line to create different output histogram, which is shown as a
separate unfilled graph.

To match the colors, the wizard has changed the transform lines so that the output
histograms for each layer are the same.
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The following histograms of two of the layers illustrates this.

Unbalanced

'

Layer 4 Layer 5

Balanced

Layer 5

Color matched

s

Fy

Layer 4

Output histograms similar
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9 Repeat the above for the Green and Blue layers.

In all cases note how the wizard has matched the histograms for the five images that
make up the mosaic.

Save the balanced algorithm to disk
1 From the File menu (on the main menu), select Save As... .
The Save Algorithm file chooser dialog opens.
From the Directories menu, select the path ending with the text \examples .
Open the ‘functions_and_features\airphoto_tutorial’ directory.
In the Save As: text field, type the following filename:
airphoto_mosaic_balanced.alg
This name denotes that it contains a balanced mosaic of the airphoto images.
5 Click OK to save the algorithm.
Your balanced algorithm is now saved to an algorithm file on disk.

Note: At this stage, the only disk space being used is that to store the original one
GeoTIFF and four compressed images. It is now possible to save the balanced
mosaic in any image format, including ECW compressed.

Close the image window and Algorithm dialog

1 On the main menu, select Close from the File menu to close the image
window.

2 Click Close on the Algorithm dialog.
Only the ER Mapper main menu should be open on the screen.

What you After completing these exercises, you know how to perform the following tasks in
learned ER Mapper:

« Use the Color Balancing Wizard for Airphotos to balance and color match the
mosaiced images.

¢ Open the Formula Editor to view the formula that the wizard applies to the layers.

* Open the Transform dialog to view the histograms and transforms.
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Compressing
Images

This chapter shows you how to save your large mosaic as a compressed image.

About Enhanced Compression Wavelet
(ECW) compression

ER Mapper compresses images using wavelet compression technology that offers
very high quality results at high compression rates. You can typically compress a
color image to less than 2% to 5% of its original size (50:1 to 20:1 compression
ratio) and compress a grayscale image to less than 5% to 10% of its original size
(20:1 to 10:1 compression ratio).

This means that, at 20:1 compression, 10GB of color imagery will compress down
to 500MB, which is small enough to fit on to a single CD-ROM. You may actually
achieve higher compression rates where your source image has a structure well
suited to compression.

In addition to reducing storage requirements, you can also use the free imagery
plug-ins for GIS and office applications to read the compressed imagery in a wide
range of software applications such as ArcView®, AutoCAD MAP®, MapInfo®,
ER Viewer, Photoshop™, Microsoft Office® and Excel®, and other software
applications.
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Hands-on exercises

These exercises show you how to save images in ECW compressed format using
the Compression Wizard .

For these exercises, we will be using the airphoto mosaic algorithm we created and
color balanced previously.

What you will After completing these exercises, you will know how to perform the following
learn... tasks in ER Mapper:

¢ Use the Compression Wizard to save images in ECW compressed format.

Before you Before beginning these exercises, make sure all ER Mapper image windows are
begin... closed. Only the ER Mapper main menu should be open on the screen.

1. Saving a compressed image to disk

Objectives Learn how to save large images in compressed format using the ER Mapper ECW
compression.

Tip:  The compression process could take a long time because of the large size of the
image being compressed. It is suggested that you time this exercise to allow the
compression to take place overnight.

1 From the main ER Mapper File menu, select Save as a Compressed
Image.

The Compression Wizard will open.
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Input image to be compressed

® Compression Wizard [2.0]

LIse the Image Compression Wizard to compress
images that can be read by ER Mapper, WORD,
Archiew, Maplnfo and other softweare.

Select one of the first two options to compress
& mosaic algerithm or a single image. Select the
third option to batch compress multiple images
out to multiple compressed images files.

" Use the current algorithm window
& Select input image (or mosaic) to compress
" Batch compress multiple images

Mext = | Cancel

1 Select the Select input image (or mosaic) to compress  option as the
source of the image(s) to be compressed and click on the Next > button.

2 Inthe Input file: field, click the Select File [&] button.

3 From the Directories menu, select the \examples path.

Open the ‘functions_and_features\airphoto_tutorial’ directory, then double-
click on the algorithm ‘airphoto_mosaic_balanced.alg’ to select it.

This is the image mosaic that you created earlier, and you now save it as a
compressed image.

In addition to using an algorithm as the source image to be compressed, you could
specify any other file format supported by ER Mapper, such as ESRI BIL, TIFF,
JPG as the input.

Compressed image file name

5 Inthe Output file: field, click the Select File button.

From the Directories menu, select the \examples path.

In the Select File dialog, choose ER Mapper compressed images (.ecw) in
the Files of Type field.

8 Open the functions_and_features\airphoto_tutorial’ directory.
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9 Inthe Open: text field, enter the text airphoto_mosaic_compressed
and separate each word with an underscore ().

10 Click OK on the Select File dialog.

Your file name appears as t@aitput File name with a ‘.ecw’ extension.

ER Mapper will save the compressed image as a header (.ers) and a compressed
data (.ecw) file. You can ugdle / Open or one of the wizards to open the header
(.ers) or data (.ecw) file just like any other image file supported by ER Mapper.

Note: The data (.ecw) file contains embedded georeferencing information, so the header
(.ers) file can be dispensed with if the compressed image is to be used in
applications other than ER Mapper.

Compress to Grayscale, RGB or Multi
11 In the Compress to: field, select the Color (RGB) option

The compression engine internally converts the RGB color image into YUV color
space, specifically the one defined as the "JPEG Digital version of YUV". YUV is
a color space that separates out intensity (Y) from chromatic or color changes (U
and V). This enables more efficient compression of color imagery, ensuring that
detail is preserved. The RGB to YUV conversion (and back again for
decompression) is automatic; the user always sees the file as a RGB file.

Other compression options available are:

Grayscale The compression engine constructs and compresses a
grayscale view of your input image data using the
normal formula for Intensity from Red, Green and Blue.

Multiband The compression engine compresses all the bands of a
multi-band image. Use this option for compressing
hyperspectral images.

12 Click on the Next > button to continue
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Compression ratio

% Select compression ratio

Select the compression ratio, which controls
compressed image quality. Suggested ratios are
20:1 to 50:1 for color irmagery, and 10:1 to 15:1
for grayscale imagery.

¥ Compress for Internet usage

Target compression ratio; |5|:|
Comprass:

airphoto_mosaic_balanced.aly
Input: 3583.8MBE [34007 x 36834 by 3 bands).
Cutput: #1.7ME at 50:1

Recompute desired output sizel

= Back | Finish | Cancel

13 Check the Compress for Internet usage box.

This option is for compressed images to be served on an ER Mapper Image Web
Server. The transfer rate over a network for images compressed with this option is
higher, thus allowing faster zooming and roaming. However, the actual
compression ratio achieved will be less than that for images compressed without
this option. For more information on the Image Web Server, refer to the ER Mapper
web site, http://www.earthetc.com.

14 If necessary, change the Colorscale ratio: to 50 and click on the
Recompute desired output size  button.

This value is the desired compression ratio that you would like to achieve. For
example, you might specify a ratio of 20:1 for an input file of 1,000MB to achieve a
desired a 50MB compressed image (so the output image is 5% of the size of the
input image).

The Compression Wizard uses the Target Compression ratio as a measure of how
much information content to preserve in the image; i.e as a quality indicator. If,
however, your image has areas that are well suited to compression, a greater rate of
compression may be achieved while still achieving the desired information content.
The actual compression ratio could also be less than the target if you are
compressing small files. The Compression Wizard uses multiple wavelet encoding
techniques at the same time, and adapts and chooses the best technique depending
on the area currently being compressed.

ER Mapper Airphoto Mosaic Tutorial27



Chapter 8 Compressing images e 1: Saving a compressed image to disk

One example of this is an image that has large areas of water or desert. These can
often be compressed with greater efficiency. Another example is a compressed
image that consists of high resolution airphotos, over lower resolution satellite
imagery where there are no airphotos. Because the satellite images are lower
spatial resolution, greater compression can be achieved in these areas of the image,
while still preserving high quality detail in the airphoto area.

15 Click on the Finish button to start the compression process.

Note:

ECW Compressor

Compression offile H:\airphoto_tutorialairphoto_mosaic_balanced.alg to

ECW w2 0file E:\ermapper_bBiexamplesiMiscellaneous’ Tutorial\airphoto_mosaic_compressed.ecw complete.
Actual compression ratio is §4.8:1, target ratio was 50:1

Output filesize is 42.3 MB

Time takenwas 11 hours, &6 minutes, 37 seconds at 0.08 MB/s.

The compression of an image this large could take a long time to complete.

Compression process

A status dialog will display the progress of the compression. When the
compression is complete, a dialog will display the Target and Actual compression
rates.

Except when compressing very small files (less than 2MB in size), the Actual
compression ratio will generally be greater than the Target compression ratio.

Comparing compressed and original images

1

On the main menu, click the Open button.
An image window and th®pen dialog box appear.

From the Directories menu, select the \examples path.

Open the ‘functions_and_features\airphoto_tutorial’ directory, then double-
click on the algorithm *airphoto_mosaic_balanced.alg’ to open it.

This is the original image map, which comprises four compressed and mosaiced
airphotos.

Re-size the image window to make it larger.

Right-click on the image and, from the Quick Zoom menu, select Zoom to
Page Extents .
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The image will enlarge so that the map page fills the image window.

6 On the main menu, click on the New [1 | button.

This will open a second image window.

7 On the main menu, click the Open button.

An image window and th@pen dialog box appear.
8 In the Files of Type: field, select ‘ER Mapper compressed images (.ecw)’.
9 From the Directories menu, select the \examples path.

10 Open the ‘functions_and_features\airphoto_tutorial’ directory, then double-
click on the file ‘airphoto_mosaic_compressed.ecw’ to open it.

This is the compressed image file that you have just created.
11 Re-size this new image window to make it the same size as the other.

12 Right-click on the image and, from the Quick Zoom menu, select Zoom to
All Datasets .

The image will enlarge to fill the image window.

13 Move the image windows so that they are next to one another.
14 Compare the quality of the two images.

The quality should be virtually identical because the original mosaic was made up
of individually compressed images. This is an example of how you could create
mosaics with thousands of large images while conserving disk space. The steps to
follow are:

1. After geocoding the images, compress them and store them on disk.
2. Use the Image Display and Mosaic Wizard to mosaic the compressed images.
3. Use the Balancing Wizard to balance and color match the mosaiced image.

4. Use the Compression Wizard to compress the final image.
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Close both image windows and dialog boxes

1 Close the image window using the window system controls:
2 Click Close on the Algorithm dialog.

Only the ER Mapper main menu should be open on the screen

What you After completing these exercises, you know how to perform the following tasks in
learned ER Mapper:

e Save the image in compressed format using the ECW compressor.
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Exporting to GIS

systems

This chapter shows you how to save all or part of a processed mosaic image for use
in a GIS or desktop mapping software product.

About use in GIS systems

Note:

Once you have created your mosaic of images in ER Mapper, you may want to save
all or part of the mosaic image in a format suitable for use in a GIS or Desktop
Mapping System (DMS). The procedure you will use depends upon the raster
formats your GIS can accept, and its capabilities for handling large image datasets.

ER Mapper provides free plug-ins to most GIS or Desktop Mapping System
applications, which allow you to open ER Mapper images directly in those
applications. Formats supported include ER Mapper algorithms, raster datasets,
virtual datasets and ECW compressed images. Where possible, you are advised to
use these plug-ins which are available for downloadsat.ermapper.com .

Since GIS and desktop mapping systems are usually designed to handle vector
(line/polygon) data, they have limited capabilities for handling raster (image) data.
For example, ER Mapper has no problem handling a 20,000 by 20,000 pixel image,
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but few GIS or DMS applications can do this. When preparing to save an enhanced
image from ER Mapper for use in a GIS or DMS, there are three possible solutions
to this problem:

e Save the image in ECW compressed format. The high compression rates achieved
by using this format make the image files significantly smaller. You can then use the
applicable free plug-in to open the compressed image in the GIS application.

« Resample the image to a lower spatial resolution (cell size). This creates much
smaller files, but you lose detail in the image. This may be best if you want to make
a single image file that covers a large geographic area.

e Subset the airphoto (or mosaic) image into a set of smaller files, each covering a
smaller geographic area. This maintains the original detail in the airphotos and
creates individual files small enough for your GIS or DMS to handle. (It still
requires a large amount of disk space to store all the individual high resolution files.)

Cropping or subsetting images

Often you will want to crop or subset part of the entire mosaic that covers just an
area of interest, or subset a large mosaic into smaller pieces. There are two basic
steps:

e Zoom into the desired area. You can do this visually by dragging a zoom box with
the the mouse, or by entering exact coordinates iAliaithm Geoposition
Extents dialog.

e Save the area of interest to an external file. You can save to an ER Mapper UDF
(Universal Data Format) dataset (which can be read by many systems), or to a
graphics file such as TIFF.

Spatial resolution (cell size)

Digitized aerial photos are often created at very high resolution; for example one
meter pixel size or even less. This creates very large image files that can be
hundreds of megabytes in size. There are two reasons why you may want to
consider reducing the spatial resolution (cell size) of the exported image:

« GIS/DMS file size limitations-If you want to use an image covering a large
geographic area, you may need to resample the image to a lower spatial resolution
(larger cell size), thus creating a smaller file that can be handled by the GIS product.

¢ Detail required for the project—The amount of detail in airphotos is often not
needed for a particular application or project. For example, for updating a general
land use database, it may not be necessary to use imagery with less than 1-meter
resolution. If desired, you can resample the image to the level of detail needed for
the project to create files that are only as large as necessary for the application.

132 ER Mapper Airphoto Mosaic Tutorial



Chapter 9 Exporting to GIS systems e Using compressed images in GIS applications

Raster formats for GIS and DMS products

The two most common formats accepted by GIS and DMS products are TIFF
(Tagged Image File Format) and BIL (band interleaved by line) format.

ER Mapper’s native format is binary BIL, so that is the best solution for products
that can read BIL format. Use the following guide to determine which format you
need to use:

¢ ArcView GIS® OR ARC/INFO® —Create an ER Mapper UDF (Universal Data
Format) dataset (in BIL format), which, in addition to the “.ers” header file, includes
a “.hdr” file that allows ArcView GIS® or ARC/INFO® to read the BIL file
directly.

¢ Autodesk World™, AutoCAD MAP® or AutoCAD® —Use ER Mapper to save
the image to a TIFF format file.

« Maplinfo—Use ER Mapper to save the image to a TIFF format file. Alternatively,
ER Mapper also provides a free upgrade to Mapinfo users that allows Maplnfo to
directly read ER Mapper format image files and algorithms. The link automatically
passes the map projection information to MaplInfo. This allows users to integrate
very large mosaics of imagery as backdrops into Maplinfo quickly and easily.

e Other GIS and DMS products-Use ER Mapper to save the image to a TIFF or
other compatible graphics format file.

Using compressed images in GIS
applications

The ECW Compression Wizard, which is included in ER Mapper, enables you to
save large images in the ECW compressed format with minimal loss in quality.
Compression rates can typically be in the order of 50:1.

The relatively small file sizes of ECW compressed images make them ideal for use
in GIS applications. The free plug-ins available for many GIS products allow you

to open ECW compressed images directly in those products. You can also open
ECW compressed images served over a network (e.g. the Internet) by entering their
URLSs. You can then roam over and zoom into the image over the network from
within the application.
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Hands-on exercises

These exercises show you how to crop an area of interest from a mosaic image,
save the area as an ER Mapper UDF dataset and a TIFF file.

What you will After completing these exercises, you will know how to perform the following
learn... tasks in ER Mapper:

« Define an exact area of interest using geographic coordinates
e Save the image as a new UDF dataset
¢ Resample the resolution (cell size) of a dataset

e Save animage as a TIFF format graphics file

Before you Before beginning these exercises, make sure all ER Mapper image windows are
begin... closed. Only the ER Mapper main menu should be open on the screen.

1: Defining an area of interest

Objectives Learn to define exact areas of interest in an image, and how to subsection an
image into smaller files.

Open the final mosaic algorithm
1 On the main menu, select Open from the File menu.
An image window and th®pen dialog appear.

2 From the Directories menu (on the Open dialog), select the path ending
with \examples .

3 Openthe
‘functions_and_features\functions_and_features\airphoto_tutorial’ directory.

4 Double-click on your ‘airphoto_mosaic.balanced.alg’ algorithm to open it.

The balanced RGB mosaic image displays. Next you define a small area of interest
for your project.

Zoom into the project area

Assume that you have a project to display a particular building near the center of
the mosaic image. The project calls for an image showing an exact area defined by
Easting and Northings values (meters) in the UTM projection being used.
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1 From the View menu, select Geoposition .
TheAlgorithm Geoposition Extents  dialog opens.

Click the Extents tab to display the current mosaic extents.

Enter the following values in the Eastings and Northings Top Left and
Bottom Right fields:

Top Left - Easting483881

Top Left - Northing:3622145
Bottom Right - Eastingd83921
Bottom Right - Northing3622105

% Algorithm Geoposition Extents | [Of x|
Zooml Geolink| Extents |Center| kMouse Infol
— Algatithrn extents
Top Left Bottom Right Size
Latitude: |32:4p4:13.22N |32:44:11.92?s1 0:0:1 3 ﬂl
Longitude:  |117:10:19.36%/ T1710:17.81% 0:0:1.54 ﬁl
edit values Easting; 433661.00E 483921.00E 40.00 Help |
(Enter/Return Morhing:  ||3622145 00N 3622105.00N 40.00
o validate) Cell ¥ 13450.00 14116.67 F66.67
Cell: |190?9.06 1974572 BBE.67

4 Click the Apply button.

ER Mapper zooms to the exact extents you entered. You have now defined a project
area to be exported for analysis in your GIS or DMS system.

Also notice that the area is approximately 1.2 by 1.1 kilometers in size (in the
Eastings and Northings Size fields), and that the it displays approximately 1970 by
985 pixels of the mosaic image.

5 Click Close on the Algorithm Geoposition Extents  dialog.
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2. Creating a UDF dataset

Objectives Learn to save the area of interest to a new raster dataset in UDF format, and how
to resample the image to a larger cell size (reduce the spatial resolution).

Note: You can also use the following procedure to save your entire mosaic of images to a
single, large ER Mapper dataset. This may be desirable if disk space is not an issue
because displaying and zooming a processed ER Mapper dataset is much faster
than displaying and zooming a mosaic of images that have complex formulas and
other options in the algorithm (where the processing must be executed each time
you zoom or pan).

Setup the algorithm for dataset output

Saving an image as a dataset is similar to creating an algorithm for the screen
display, except that you are sending the resulting processed image to a new dataset
on disk, instead to an image window on the screen.

1 On the main menu, select Algorithm from the View menu.

TheAlgorithm dialog opens. Note that this algorithm has red, green and blue
layers to create the RGB color image. You want your output ER Mapper dataset to
also have red, green and blue bands.

2 Examine the layer labels.

The layer labels you see determine what the band labels will be in the new output
dataset. In this case, your output dataset will have three bands labelled ‘Red Layer,’
‘Green Layer’ and ‘Blue Layer.’

E|—$ [RGE]: Default Surface

layer labels become band
labels in output dataset

Note: ER Mapper merges any layers with the same label into a single band in the output
dataset. (So if you have two or more sets of red, green and blue layers, they are
merged into single red, green and blue bands in the output dataset.) To output layers
as individual bands, make sure each layer has a unique label in the algorithm.
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Save the project area to a full resolution UDF dataset

a b~ W N

Note:

In this case, assume you want to maintain the full resolution of the airphoto data
when you create the output dataset. This guarantees that all the detail in the
airphoto will be carried through to the new dataset.

On the main menu, select Save As... from the File menu.

TheSave As... dialog opens. This dialog lets you specify the name for the new
dataset to be created, and parameters for the dataset such as data type and size/
resolution.

In the Files of Type: field, select ‘UDF (.ers)’.

From the Directories menu, select the path ending with the text \examples .
Open the ‘functions_and_features\airphoto_tutorial’ directory

In the Save As: field, enter the filename project_area_full , then click
OK.

This will be the filename for the new UDF dataset.

On the Save as UDF dialog, click the Defaults button.

The contents of the four parameters fields on the dialog change to display the
settings and values read from the current algorithm. Notice that:

TheOutput Type field is set to ‘Multilayer’ because there are more than three
layers in the algorithm. You should change this to ‘RGB'.

TheWidth andHeight fields are set to the number of pixels displayed in the area
you defined withGeoposition . This creates a full resolution dataset.

You shouldalwaysclick theDefaults button to load the values that pertain to the
current algorithm firstthenyou can change them as needed.

Make sure that the Maintain aspect ratio and Current View options are
selected.

TheCurrent View option limits the image size to the extents currently being
displayed in the image window.

Click OK.

ER Mapper creates a new output dataset on disk in the form of three files; the
image data file, with a “.bil” extension, and two header files with a “.ers” and
“.hdr” extension respectively. This enables them to be opened in ER Mapper and
applications like Arcinfo®.

Click OK on the completion dialog.
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Display the new dataset in RGB

1

On the main menu, select New from the File menu.

A new image window opens.

On the main menu, click the Open button.
TheSelect a Dataset dialog opens.

On the Open dialog, Files of Type field, select either ‘ER Mapper Raster
Dataset (.ers)’ or ‘ESRI BIL and GeoSPOT (.hdr)'.

You can do this because saving an image as UDF creates the BIL data file with a
.ers and a .hdr header file.

From the Directories menu (on the Select File dialog), select the path
ending with the text \examples

Double-click on the directory named
‘functions_and_features\airphoto_tutorial.

Double-click on the dataset ‘Project_area_full.ers’ or ‘Project_area_full.hdr’
to load it.

Both selections will open the same image.
Click OK on the Open dialog.
ER Mapper displays the entire subsetted image as an RGB algorithm.

View information about the new dataset

1

On the Algorithm dialog, click the Load Dataset ﬁ button.

TheRaster Dataset dialog opens, and your ‘Project_area_full’ dataset is
highlighted (since it is the dataset currently loaded in the layer).

On the Raster Dataset dialog, click the Info button.
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TheDataset Information dialog opens showing information about the dataset:

=% Dataset Information _[Of
Data Type: Raster
File Mame: fiscellaneous’ Tutorial\project_area_full hdr
Geodetic Datum:  WGES84
Map Projection: LOCAL
Rotation: 0.00000 degrees counterclockwise
Data Value Type: Unsigned & Bit Integer
MNull Cell Value: MNone
MNumber of Bands: 3
MNumber of Lines: 667
MNumber of Cells per Line: B67
Cell Size #: 0.06 meters
Cell Size Y: 0.0B meters
File Size: 1334667 bytes

Edit | Clase |

It shows the datum and projection, number of rows and columns (image
dimensions, pixel (cell) size in meters (approximately 0.06 - meter resolution), and
file size (about 1.3 Mb in this case).

3 Click Close on the Dataset Information dialog.

Save the project area to a half resolution UDF dataset

Let us assume that the full detail in the airphoto is not needed, and you would like
to resample the image to approximately 0.12 - meter resolution to create a smaller
file for your GIS. One way to do this is to follow the same steps as before, but
divide the default image width and height values by two to create a dataset at half
the original resolution. (You may also want to do this simply to reduce the file size
when covering a large area if your GIS or DMS cannot handle very large images.)

1 Activate the image window containing the original mosaic image (named
‘airphoto_mosaic_balanced’).

The contents of thalgorithm dialog change to show the mosaic algorithm.
2 On the main menu, select Save As... from the File menu.

TheSave As... dialog opens. This dialog lets you specify the name for the new
dataset to be created, and parameters for the dataset such as data type and size/
resolution.

In the Files of Type: field, select ‘UDF (.ers)’.
From the Directories menu, select the path ending with the text \examples .

Double-click on the directory named ‘functions_and_features/
airphoto_tutorial.
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6

In the Save As: field, enter the filename project_area_half , then click
OK.

This will be the filename for the new UDF dataset.
On the Save as UDF dialog, click the Defaults button.

The contents of the four parameters fields on the dialog change to display the
settings and values read from the current algorithm.

Open the Output Type field, select ‘RGB’.

As before, this tells ER Mapper to rescale the real data values into an 8-bit integer
(0-255) data range in the output dataset.

Change the values in the Width and Height fields as follows (the original
values divided by 2 and rounded up):

Cells Across (width) 330
Cells Down (height) 330

10 Click OK, then click Yes when asked to confirm the dataset creation.

ER Mapper creates a new half-resolution output dataset on disk.

11 Click OK on the completion dialog.

Note:

When creating a new dataset with different cell sizes to the original data,

ER Mapper resamples the original data to the new output cell size during the
process of creating the new dataset. If the ‘Smoothing’ button is turned on in your
algorithm (as in this case), ER Mapper uses bilinear interpolation to create the new
output dataset cell values. If the ‘Smoothing’ button is turned off, ER Mapper uses
nearest neighbor resampling. Bilinear usually creates a nicer looking output image,
so it is recommended that you turn on Smoothing in your algorithm before writing
the new dataset. (If you are creating the dataset at the original resolution, this does
not matter.)

Display the half resolution dataset in RGB

1

On the main menu, select New from the File menu.

A new image window opens.
On the main menu, click the Open button.

TheSelect a Dataset dialog opens.

On the Open dialog, Files of Type field, select either ‘ER Mapper Raster
Dataset (.ers)’ or ‘ESRI BIL and GeoSPOT (.hdr)'.
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You can do this because saving an image as UDF creates the BIL data file with a
.ers and a .hdr header file.

4 From the Directories menu (on the Select File dialog), select the path
ending with the text \examples

5 Double-click on the directory named
‘functions_and_features\airphoto_tutorial.

6 Double-click on the dataset ‘Project_area_half.ers’ or
‘Project_area_half.hdr’ to load it.

Both selections will open the same image.
7 Click OK on the Open. dialog.
ER Mapper displays the subsetted and resampled image as an RGB algorithm.

View information about the half resolution dataset

1 On the Algorithm dialog, click the Load Dataset ﬁ button.

2 On the Raster Dataset dialog, click the Info button.

It shows the number of rows and columns is half that of the other dataset
‘Project_area_full,’ the cell size is approximately 0.12 meters, and the file size is
about 326.7 KB (25% the size of the full resolution subset image).

Geolink the subset images to see the resolution difference

In order to compare the difference in detail between the full and half resolution
subset images, it is helpful to use ER Mapper’s geolinking feature to tie the two
image windows together. That way, you can zoom to the exact same area in both
windows and see how the different cell sizes affect detail in the data.

Make sure the newest image window (containing the ‘Project_area_half’ dataset) is
active (it should be by default).

1 On the Algorithm dialog, turn off the ‘Smoothing’ option.

Turning off smoothing will allow you to see individual pixels when you zoom in on
a small area later (smoothing would integrate and smooth out pixels).

2 Right-click in the image window, select Quick Zoom , then select Set
Geolink to Window .

The window title bar shows that the window is set to “WINDOW geolink” mode.

Activate the other image window containing the ‘Project_area_full’ dataset.

On the Algorithm dialog, turn off the ‘Smoothing’ option.
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Note:

Right-click in the image window, select Quick Zoom , then select Set
Geolink to Window .

The window title bar shows that the window is also set to “WINDOW geolink”
mode.

Drag a zoom box in one of the windows to zoom on a very small area.

The two windows zoom to the same area automatically, and you should be able to
see individual pixels in the two images. (Zoom in some more if you cannot.)

Notice difference in detail between the two images—this is the effect of resampling
to a larger cell size. So, in exchange for creating a much smaller file, you must
reduce the level of detail in the image.

Geolinking images is a very useful feature for analyzing different images or the
same image in different ways or zoom levels. You can also set these options using
theGeolink tab on theAlgorithm Geoposition Extents  dialog. See the

ER MapperTutorial manual for examples of the different geolink modes, and the
User Guidefor more information.

If desired, pan to other areas in both images by clicking — both images will
pan to the same area because they are geolinked in Window mode.

Click Close on the Algorithm dialog (you do not need it anymore).

Resampling to an exact cell size

You can also resample an ER Mapper dataset to any desired cell size. This may be a
more intuitive way to resample an image by selecting a cell size rather than using
image dimensions as in the previous procedure. However, this technique requires
an ER Mapper dataset as input (you cannot use an algorithm as in the previous
procedure). To do this:

SelectProcess/Geocoding Wizard

On the Geocoding WizarStart page, load the dataset to be resampled (.ers file),
and selecRotation , then click on th&otation Setup tab.

On theRotation Setup page, ented for theRotation angle , then click on the
Rectify tab.

A rotation angle of O ensures that the image is resampled without being rotated.

On theRectify page, enter the desired cell size (in meters) ilCtkesize X and
Cell size Y fields.

In theFile field, enter the file name of the resampled image.
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If you want to save only a portion of the entire image, first determine the desired
upper-left and lower-right coordinates. Then clititents on theRectify page
and enter the desired extents on@eocode Output Extents  dialog.

The dimensions and output file size for the resampled dataset at the cell size you
entered are displayed @utput Info box.

Select ‘Bilinear’ forResampling .

Click on theSave File and Start Rectification button to create the new
resampled output dataset.

3: Creating a “.hdr” file for ESRI products

Objectives

Learn to create a header (.hdr) file for the full resolution ER Mapper dataset so it
can be read directly by ESRI products.

The ESRI products ArcView GIS® and ARC/INFO® can read image files stored in
binary BIL format, which is also ER Mapper’s internal raster format. If you already
have a ER Mapper dataset, you can simply have ER Mapper create a “.hdr” file for
the dataset so the same image can be read by directly by ESRI products (without
creating a new dataset). If you have saved the image in UDF format, as in the
previous exercises, ER Mapper has already created the “.hdr” file so you need not
do anything else. You can also use the ER Mapper export facilities to create the
“.hdr” file for a ER Mapper Raster Dataset. This exercise demonstrates how you
would do this.

Close the half resolution subset image window

1 Close the image window containing the half resolution subset image.

(Leave the two other windows open.)

Zoom out on the full resolution subset image

If needed, activate the window containing the full resolution subset image.

2 Right-click in the image window, select Quick Zoom , then select Zoom to

All Datasets .

The image zooms out to the full extents of the subsetted project area. (This is not
strictly needed, but helps to simply the following concepts.)

Create the “.hdr” file for the ER Mapper dataset

1 From the Utilities menu, select Export Raster , then ARC/INFO BIL Image

(.hdr), then Export .
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The ER Mapper raster file to make ARC/INFO compatible  dialog opens.

Click the button next to the File field.

From the Directories menu (on the Select File dialog), select the path
ending with the text \examples .

Double-click on the directory named
‘functions_and_features\airphoto_tutorial’

Double-click on the dataset ‘Project_area_full.ers’ to load it.
Turn on the Verbose Messages option.
Click OK to start the export process.

ER Mapper displays messages about the export process, including the datum,
projection, cell size and registration coordinate encoded in the “.hdr” file.

The ARC/INFO BIL Image export utility does three things:

Renames the ER Mapper binary data file to add a “.bil” file extension (so ESRI
products recognize it as a BIL format image). In this case, the original
‘Project_area_full’ dataset is renamed to ‘Project_area_full.bil.’

Creates a corresponding “.hdr” file for the binary data file (‘Project_area_full.hdr’).
This ASCII header file provides the projection, cell size and parameters needed to
register the image when it is loaded into ArcView or ARC/INFO.

Changes the “source file” reference in the ER Mapper header (.ers) file from
‘Project_area_full’ (the previous filename) to ‘Project_area_full.bil.” This lets you
load and use the dataset in ER Mapper just as you did before.

Click Close on the Batch Engine Output dialog to close it.

Close the subset image window

1

Note:

Close the subset image window image window containing the full resolution
subset image

You now have now transformed an ER Mapper dataset into an ESRI-compatible
dataset (without actually creating a new image file, only an ASCII header file.)

The above procedure is useful if you already have an ER Mapper Raster Dataset,
and you simply want to create an additional “.hdr” file for it. If you were saving the
image from an algorithm, it would be quicker to save it as ‘UDF’ or ‘ESRI BIL and
GeoSPOT (.hdr) type file.
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4: Saving a subset image to a TIFF file

Objectives Learn to save a portion of the airphoto mosaic to a TIFF graphics file. This file
format can be read by most GIS and DMS products.

The original ‘airphoto_mosaic_balanced’ algorithm should be open on the screen.
If you closed it, open it again usifge/Open .

Zoom into the project area

For this example, assume that the project calls for an image showing part of the
airport in the lower left corner of the full mosaic image. Again you will define the
exact project area using Easting and Northings values in the UTM projection
system.

1 From the View menu, select Geoposition .

The Algorithm Geoposition Extents  dialog opens.

Click the Extents tab to display the current mosaic extents.

Enter the following values in the Eastings and Northings Top Left and
Bottom Right fields:

Top Left - Easting483350

Top Left - Northing:3621735

Bottom Right - Eastingd83534

Bottom Right - Northing3621565
4 Click the Apply button.

ER Mapper zooms to the exact extents you entered, and shows part of the airport
area. This is the image you will save to a TIFF file. The area displayed is 184 by
170 meters in size (in the Eastings and Northings Size fields), and 3057 by 2833
pixels of the mosaic image (the Cell X and Cell Y Size fields).

5 Click Close on the Algorithm Geoposition Extents  dialog.

Save the project area to a true color (24-bit) TIFF file

In this case, assume you want to maintain the full resolution of the airphoto data
when you create the output dataset. This guarantees that all the detail in the
airphoto will be carried through to the new dataset.

1 Onthe main menu, select Save As... from the File menu.
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TheSave As... dialog opens. This dialog lets you specify the name for the new
dataset to be created, and parameters for the dataset such as data type and size/
resolution.

In the Files of Type: field, select ‘GeoTIFF/TIFF (.tif)".
From the Directories menu, select the path ending with the text \examples .

Double-click on the directory named
‘functions_and_features\airphoto_tutorial’

5 Inthe Save As: field, enter the filename project_area_full , then click
OK.

This will be the filename for the new tif file.

6 On the Save as GeoTIFF/TIFF dialog, click the Defaults button.

The contents of the four parameters fields on the dialog change to display the
settings and values read from the current algorithm. Notice that:

« TheOutput Type field is set to “RGB’, indicating that it will be saved as a true
color image.

 TheWidth andHeight fields are set to the number of pixels displayed in the area
you defined withGeoposition (3067 by 2833). This creates a full resolution
dataset.

Note: You shouldalwaysclick theDefaults button to load the values that pertain to the
current algorithm firstthenyou can change them as needed.

7 Make sure that the Maintain aspect ratio and Current View options are
selected.

TheCurrent View option limits the image size to the extents currently being
displayed in the image window.

8 Click OK.
ER Mapper creates a new output dataset on disk.

9 Click OK on the completion dialog.

Display the new dataset in RGB
1 Onthe main menu, select New from the File menu.

A new image window opens.

2 On the main menu, click the Open button.

TheSelect a Dataset dialog opens.
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On the Open dialog, Files of Type field, select ‘GeoTIFF/TIFF (.tif)".

From the Directories menu (on the Select File dialog), select the path
ending with the text \examples

Double-click on the directory named
‘functions_and_features\airphoto_tutorial.

Double-click on the dataset ‘Project_area_full.tif’.
Click OK on the Open dialog.
ER Mapper displays the entire subsetted image as an RGB algorithm.

View information about the new dataset

1 On the Algorithm dialog, click the Load Dataset ﬁ button.

TheRaster Dataset dialog opens, and your ‘Project_area_full’ dataset is
highlighted (since it is the dataset currently loaded in the layer).

On the Raster Dataset dialog, click the Info button.
TheDataset Information dialog opens showing information about the dataset:

It shows the datum and projection, number of rows and columns (image
dimensions, pixel (cell) size in meters (approximately 0.06 - meter resolution), and
file size (about 25 Mb in this case).

3 Click Close on the Dataset Information dialog.

Save the project area to a half resolution ER Mapper dataset

3

Let us assume that the full detail in the airphoto is not needed, and you would like
to resample the image to approximately two-meter resolution to create a smaller
file for your GIS. One way to do this is to follow the same steps as before, but
divide the default image width and height values by two to create a dataset at half
the original resolution. (You may also want to do this simply to reduce the file size
when covering a large area if your GIS or DMS cannot handle very large images.)

Activate the image window containing the original mosaic image (hamed
‘airphoto_mosaic_balanced’).

The contents of thAlgorithm dialog change to show the mosaic algorithm.
On the main menu, select Save As... from the File menu.

TheSave As... dialog opens. This dialog lets you specify the name for the new
dataset to be created, and parameters for the dataset such as data type and size/
resolution.

In the Files of Type: field, select ‘GeoTIFF/TIFF (.tif)".
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From the Directories menu, select the path ending with the text \examples .

Double-click on the directory named
‘functions_and_features\airphoto_tutorial.

6 Inthe Save As: field, enter the filename project_area_half , then click
OK.

This will be the filename for the new tiff dataset.
7 On the Save as GeoTIFF/TIFF (.tif) dialog, click the Defaults button.

The contents of the four parameters fields on the dialog change to display the
settings and values read from the current algorithm.

8 Open the Output Type field, select ‘RGB’.
As before, this tells ER Mapper save the image as a real color tiff file.

9 Change the values in the Width and Height fields as follows (the original
values divided by 2 and rounded up):

Cells Across (width) 1533
Cells Down (height) 1416

10 Click OK, then click Yes when asked to confirm the dataset creation.

ER Mapper creates a new half-resolution output dataset on disk.

11 Click OK on the completion dialog.

Note: When creating a new dataset with different cell sizes to the original data,
ER Mapper resamples the original data to the new output cell size during the
process of creating the new dataset. If the ‘Smoothing’ button is turned on in your
algorithm (as in this case), ER Mapper uses bilinear interpolation to create the new
output dataset cell values. If the ‘Smoothing’ button is turned off, ER Mapper uses
nearest neighbor resampling. Bilinear usually creates a nicer looking output image,
so it is recommended that you turn on Smoothing in your algorithm before writing
the new dataset. (If you are creating the dataset at the original resolution, this does
not matter.)

Display the half resolution dataset in RGB
1 On the main menu, select New from the File menu.

A new image window opens.

2 On the main menu, click the Open button.

TheSelect a Dataset dialog opens.
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On the Open dialog, Files of Type field, select ‘GeoTIFF/TIFF (.tif)".

From the Directories menu (on the Select File dialog), select the path
ending with the text \examples

5 Double-click on the directory named
‘functions_and_features\airphoto_tutorial.

6 Double-click on the dataset ‘Project_area_half.tif’ to load it.
Both options will open the same image.
7 Click OK on the Open. dialog.
ER Mapper displays the subsetted and resampled image as an RGB algorithm.

View information about the half resolution dataset

1 On the Algorithm dialog, click the Load Dataset ﬁ button.

2 On the Raster Dataset dialog, click the Info button.

It shows the number of rows and columns is half that of the other dataset
‘Project_area_full, the cell size is approximately 0.12 meters, and the file size is
about 6.5 Mb (25% the size of the full resolution subset image).

Close the image windows and the Algorithm dialog
Close the image windows.
2 On the Algorithm dialog, click the Close button.
Only the ER Mapper main menu is now open on the screen.

What you After completing these exercises, you know how to perform the following tasks in
learned... ER Mapper:

« Define an exact area of interest using geographic coordinates
e Save the image as a new UDF dataset
¢ Resample the resolution (cell size) of a dataset

e Save the image as a TIFF format graphics file
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Note:

10

ArcView® GIS
Users

This chapter explains how to use the free ER Mapper Imagery Extension for
ESRI's ArcView® GIS software. It also explains how to obtain and install the
extension, and the additional imaging capabilities ArcView users can gain by using
the extension in conjunction with ER Mapper.

Plugins are available for other applications. This chapter is included as an example
of how you can use them.

You must have a licensed copy of ArcView GIS version 3.1 or greater to install and
run the ER Mapper Imagery Extension.

As imagery data sources become more important for GIS applications, the need to
efficiently process, enhance and display large image files also becomes more
important. Earth Resource Mapping (developers of ER Mapper) provides a free
extension (or “plug-in”) that lets ArcView GIS users directly display ER Mapper
imagery and algorithms. With the ER Mapper Imagery Extension, ArcView GIS
users are no longer restricted by limited image handling capabilities. In addition,
you can experience the full power of ER Mapper algorithms from within ArcView
GIS, and give your vector GIS data real world meaning by presenting it over image
backdrops.
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How to obtain the ER Mapper Imagery Extension
You can obtain the free ER Mapper Imagery Extension from two sources:

¢ The ER Mapper installation CD-ROM-The extension can be installed as a
separate component from the ER Mapper installation CD-ROM. (It is recommended
that you also install ER Mapper to gain access to a wide variety of sample data and
test drive the software in free evaluation mode to see what it can do for you.)

e The ER Mapper web site-You can download the latest version of the extension
from the ER Mapper web site at www.ermapper.com. Navigate to the “free
software” area and download the ArcView GIS plug-in.

Hands-on exercises

These exercises show you how to use the ER Mapper Imagery extension for

ArcView GIS.
What you will After completing these exercises, you will know how to perform the following
learn... tasks in ArcView GIS using the ER Mapper Imagery Extension:

« Enable the ER Mapper Imagery Extension after starting ArcView GIS
« Display an ER Mapper algorithm file (.alg) as an Image Data Source

« Display and ECW compressed image (.ecw) as an Image Data Source

Before you Before beginning these exercises, you must have installed ArcView GIS version
begin... 3.1 or higher and the ER Mapper extension for ArcView on your system. .

1: Using the ER Mapper extension

Objectives Learn to enable the ER Mapper extension for ArcView and display ER Mapper
imagery (.ers) files and algorithm (.alg) files.

Start ArcView GIS
1 Start the ArcView GIS software on your system.

2 If the Welcome to ArcView GIS dialog appears, click Cancel .

3 Click the Maximize |E| button in the upper-right corner of the ArcView GIS
application window (if it is not already maximized)

ArcView GIS expands to fill your desktop.
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Load the ER Mapper extension

1 From the File menu, select Extensions... .

2 On the Extensions dialog, click on the box next to ‘ECW v2.0 and ER
Mapper Imagery’ (a check mark should appear).

3 Turn on the ‘Make Default’ option, then click OK.

i Extensions

turn on ER Mapper
extension ————P»

LLLMLLL

Awailable Extensions:
D!a!gg Designer Cancel |
Digitizer J
Geoprocessing Reset |
Graticules and Measured Grids
Extends Arcview® GIS Version 3.1 & 3.2 to support ER
MapperwB.1 smart data Algarithms, Images and ECW I load extension

Database Access 2 [0S I
ECW w2 .0 and ER MapperIma
IMAGINE Image Support =l
About; \
w2.0 images from an Image Web Server URL. (W2.1) on startup

The ER Mapper Imagery Extension for ArcView GIS loads. You can now display
ER Mapper algorithm and imagery files. Since you selected ‘Make Default,” the
extension will load automatically each time you start ArcView GIS.

Open an ER Mapper algorithm (.alg) file

ER Mapper algorithms let you define a “view” into your data that you can save,
reload, and modify at any time. By using the ER Mapper Imagery Extension, you
can display ER Mapper algorithms just like any other image data source.

If the Project window is not open, select File -> New Project .
On the Project window, click New to open a View window. (It should be titled
‘Viewl'.)

3 Onthe Add Theme dialog, select ‘Image Data Source’ from the ‘Data

Source Types' list. (ER Mapper imagery and algorithms are always image
data sources in ArcView GIS.)

4 Double-click on the folder where ER Mapper is installed. Then open the
directory named ‘functions_and_features\airphoto_tutorial.

Double-click on your ‘airphoto_mosaic.alg’ algorithm to open it.

Click the check box next to the theme to turn it on.
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ArcView GIS displays the unbalanced mosaic of five orthorectified color airphotos
of the San Diego, California area that you created in a previous exercise.

7 Click the Zoom In @ tool, then drag a box over the central part of the
mosaic image to zoom into it.
8 Click the Pan tool, then drag the image to view adjacent areas.

This example shows how you can access the power of ER Mapper algorithms to
apply complex image enhancements and display them directly with ArcView GIS.

Add a second view to display the ECW compressed image

1 Click the Minimize ;l button on the ‘Viewl’ window to minimize it (or
close it if desired).

2 On the Project window, click New to open a new View window. (It should be
titled ‘View2'.)
3 Click the Add Theme button (or select View > Add Theme ).

The files in the ‘functions_and_features\airphoto_tutorial’ directory should be
displayed.

Double-click on the file ‘airphoto_mosaic_compressed.ecw.
5 In the ‘View2’ window turn on the new theme.

ArcView GIS displays the compressed balanced image mosaic that you created in a
previous exercise. If you compare it to the algorithm you loaded earlier, you can see
how the balancing has enhanced the image.

An advantage of using an ECW file over an algorithm is that you only require one
file. The algorithm requires the algorithm file itself and the data and header files of
each individual image in the mosaic.

6 Enlarge the ‘View2’ window to make the image larger.

7 Zoom in and pan to different parts of the image using the Zoom In @ and

Pan tools.

Zoom, pan and measure the image

1 Click the Zoom In @ tool, then drag a box over the central part of the
SPOT image to zoom into it.

2 Click the Pan tool, then drag the image to view adjacent areas.
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3 Click the Measure tool, then drag a line to view distances across an
area.

The line length appears in the lower-left corner of the ArcView GIS dialog.
4 Move the mouse pointer around inside the image.

Geographic coordinates appear in the upper-right area indicating that the image is
georeferenced. (In this case to the UTM projection, so units are meters of Easting
and Northings.)
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Close ArcView GIS

1

What you
learned...

If desired, save your views as an ArcView project using File > Save Project
As....

Close ArcView GIS by clicking the Close il button on the application
window or selecting File -> Exit .

After completing these exercises, you know how to perform the following tasks in
ArcView GIS using the ER Mapper Imagery Extension:

Enable the ER Mapper Imagery Extension after starting ArcView GIS
Display an ER Mapper algorithm file (.alg) as an Image Data Source

Display an ECW compressed image file (.ecw) as an Image Data Source
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Windows®
applications (OLE)

This chapter explains how you can use your office software’s OLE capabilities to
easily display and manipulate large images inside Windows applications (without
having to save the image as part of the file).

Note: To use the OLE capabilities described here, make sure you first install ER Viewer,
from the ER Mapper installation CD-ROM or download it from the ER Mapper
website at www.ermapper.com.

About ER Viewer

ER Viewer is a free, easy to use image viewing application featuring interactive
roaming and zooming of very large image files. In this example we use it as an
OLE server application to let you view images inside other Windows applications.
ER Viewer offers unequalled stability and supports a wide range of image formats,
including:

¢ Universal Data Format (UDF) images

 ER Mapper compressed and uncompressed images
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¢ TIFF and GeoTIFF images

¢ Windows BMP images

e« SPOTView images

¢ ESRI BIL (ARC/INFO and ArcView) images
¢ ER Mapper algorithms

What is OLE?

Many Windows applications support OLEbject Linking and Embeddin@LE is

a program-integration technology developed by Microsoft that lets you easily share
information between programs. This capability allows you to insert an object (such
as an image) into any OLE-enabled application. Most office applications running
under Microsoft Windows support OLE.

Image file
(source file)

image image image

object object object
spreadsheet word processing presentation
document document document

With alinked objectinformation is created in one file (tkeurcefile) and inserted

into another file (theestinationfile) while maintaining a connection or “link”
between the two files. When you save the destination file (such as a word
processing document), you save only the link to the source file and do not embed
the image as part of the document.

For example, several different documents can display the same image, all via links
to the single source image file. If the source image file is modified, the linked
image objects in the destination files are also automatically updated to reflect any
changes.
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Sharing image files using OLE

In addition to letting you view images, ER Viewer also acts as an OLE server
application to let you view images inside your favorite Windows applications.
Using ER Viewer's OLE capabilities provides many advantages for sharing large
image files throughout your enterprise, including:

You can display image files much larger than the application itself is capable of
displaying (for example a 500MB airphoto) since ER Viewer performs the
processing (not the application where the image is displayed)

Much faster display of large image files in documents, since ER Viewer performs
the processing (not the application where the image is displayed)

Word processing documents, spreadsheets, presentations, and other applications can
all share a single copy of the original imagery files

Documents can display images in many additional image formats not supported by
the destination application, but that are supported by ER Viewer

Images can be displayed in the application without having to permanently embed
and save the image files as part of the document (so the documents remain small in
size)

You can access the power of ER Mapper Algorithms to apply complex processing
enhancements that create beautiful images interactively without changing the
original image files

Hands-on exercises

What you will
learn...

Before you
begin...

These exercises show you how to insert an image into another Windows application
as a linked OLE object using ER Viewer as the source application.

After completing these exercises, you will know how to perform the following
tasks in OLE-enabled Windows applications:

Insert an image as a linked OLE object into another Windows application
Edit the image object within the application using the ER Viewer toolbar
Copy and paste an OLE image form one area to another

Before beginning these exercises, you must have installed ER Viewer on your
system.
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1: Using OLE to display images

Objectives Learn how to use ER Viewer as an OLE server to display and edit large image
files within OLE-enabled Windows applications.

With Object Linking and Embedding (OLE), you can use ER Viewer as a powerful
image viewing engine to display and edit large image files directly inside your
Windows applications. This allows you to display images in many formats that
cannot be read by the application itself, and also makes the document files much
smaller because only a link to the image file is saved with the document.

The following example uses Microsoft Word as the example OLE-enabled
application. You can use any other OLE-enabled word processing application if
desired (WordPerfect, Framemaker, and so on).

Start Microsoft Word (or other OLE-enabled word processor)

1 Start up the Word application on your system (or another OLE-enabled
word processor).

2 Type the text San Diego Airphoto Mosaic Unbalanced as the first
line of your document, then press Enter to create a new line.

Open the Windows Explorer

1 Open the Windows Explorer application (select Start > Programs >
Windows Explorer ).

2 Open the ER Mapper installation directory. Then open the directory
‘examples\functions_and_features\airphoto_tutorial’

3 Move the Word application window and the Explorer window side by side
(resize them if needed).

Drag an algorithm image file into the Word document

1 Drag the file ‘airphoto_mosaic.alg’ from the Explorer window and drop it into
the Word document window.

After a short time, the image file displays in your document.

2 In the word processor, click once on the image to select it, then drag the
lower-right corner handle to make it much larger.

The image redisplays at the larger size. This is the image mosaic you created in a
previous exercise.
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Zoom and roam using the ER Viewer toolbar

1

In Word, double-click on the image.

The word processor’s native toolbar changes to display the ER Viewer zoom and
roam tools. When you double-click on a linked object, the objsetiger
application(ER Viewer) is temporarily enabled inside t@ntainer application

(the word processor) so you can edit the object.

Click the ZoomBox Tool gl button, then drag a box to enclose the area of
white buildings in the lower central portion of the image.

ER Viewer zooms in to display the area you defined with your box.

Click the Hand Tool ™| button, then drag the image.

ER Viewer roams (or pans) to display the adjacent area of the image.

Return to the Word application

1

In the word processing document, click outside the image area.

The usual word processor toolbar and interface returns, and the image is updated to
the new extents you defined.

Insert the ECW compressed image into the document

1

Tip:

Press Enter twice to create two new lines below the image, then type the
text San Diego Airphoto Mosaic Balanced and Compressed

In the Explorer window, open the ER Mapper home directory, then open the
directory 'examples\functions_and_features\airphoto_tutorial’.

Drag the file ‘airphoto_mosaic_compressed.ecw’ from the Explorer window
and drop it into the word processing document window.

After a short time, the image file displays in your document.

Click once on the image to select it, then drag the lower-right corner handle
to make it larger.

This is the compressed image mosaic you created earlier. When compared to the
already loaded algorithm, it demonstrates how the balancing has enhanced the
image.

Most OLE-enabled applications also let you insert a linked OLE object into a
document using a menu command (as an alternative to the drag and drop method
shown in the previous example).
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Zoom into and center the compressed image

1 Double-click on the inserted image to display the ER Viewer toolbar.

2 Use the Zoom Tool &l to zoom in on the central portion of the image,
then use the Hand Tool "} to drag the image and center it.

3 When finished, click outside the image to return to the word processing
application.

Copy and paste the compressed image
1 Click once on the compressed image to select it.
2 Press Ctrl+C (or select Edit > Copy ) to copy it.
3 Press Enter twice to create two new paragraphs in your document.
4

Press Ctrl+V (or select Edit > Paste ) to paste the image into the new
location.

It is sometimes useful to copy and paste OLE images from one part of your
document to another. For example, you might insert an airphoto covering a large
area, then copy and paste it to different parts of the document and zoom in to show
different areas of interest.

(Optional) Save your word processing document.

1 Save your document, then close the application.

Note: You can display very large image files inside a document very quickly without
having to embed the image files. (That is, images are not saved as part of the
document, only the link to them is saved.)

What you After completing these exercises, you know how to perform the following tasks in
learned OLE-enabled Windows applications:

« Insert an image as a linked OLE object into another Windows application
< Edit the image object within the application using the ER Viewer toolbar

e Copy and paste an OLE image from one area to another
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Image Web
Servers

Once you have created your airphoto mosaic, you need to consider how you are
going to use them, and how to make them available for others to use. The Internet
has become a popular way of distributing data. However, the large sizes of
airphotos and slow network connections have precluded using the internet to
distribute them. Traditionally, vendors have made ‘thumbnail” images, generally in
JPEG format, available on a Web Site. Users could then order the full images which
would be sent to them on a CD or other suitable medium. The diagram below
illustrates this:

Server Inte m et i\:;l)i?)rllizt:ation

Dial-up
Broadband link
link
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ER Mapper Image Web Server

The ER Mapper Image Web Server has changed the way images are distributed.
You can now make your large airphoto mosaics available for download over the
Internet or company intranet. The combination of ECW v2 compression
technology and the ECWP data transfer protocol has made this possible.

Server side

The Image Web Server is available as an add-on to the Microsoft IS (Internet
Information Server). For small numbers of clients (less than 10) or evaluation
purposes, you could use the Microsoft PWS (Personal Web Server). The following
diagram shows the server architecture:

ECW {i,;“eabge

compression Sewver
ISPWS
Network

ﬁt
After installing the 1IS or PWS, you can then add the Image Web Server. As with
any other web server you would have to define a virtual directory for the image

storage areas. You would then copy your ECW compressed images into the server
directory.

The Image Web Server also downloads controls to the client when requested by that
client.

For a client application to access an image stored in the Image Web Server it must
specify the URL of the image. The URL must include the ECW protocol (ecwp)
and the address of the Image Web Server. A typical URL is as follows:

ecwp://earth.ermapper.com/images/hugeimage.ecw

This is embedded in the HTML string. The IIS uses this to detect which incoming
packets are destined for the Image Web Server, and directs them there.
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Client side

The ECW compressed image data is in the form of blocks, which the Image Web
Server can send separately as required.

When a client, in the form of an Internet Explorer or Netscape browser, accesses an
Image Web Server page it needs to have valid control files installed. These controls
enable the client to decompress, read, and display ECW compressed images. The
Image Web Server can download these to the client when requested. .

The following diagram illustrates the interactions between the client and the Image
Web Server.

large
Image
Files

Image

°
Web |n te rn e t ‘g Browser
Server ] O
Dial-up
Broadband link

link

< Send image URLto server

Send image information to client

v

< Request blocks not already cached

Send requested blocks

v

< Request blocksnot already cached

Send requested blocks

\4

< Close view

When the client application accesses the image via the URL, it sends a request to
the Image Web Server for the information contained in the image header.

Using this information, the browser can use mouse and key entries to interactively
request the control for a specific view of the image. On receiving this request, the
control checks which image blocks are required, and requests the Image Web
Server to send those that it has not already cached. It then refreshes the display with
the new information. In this way the user can roam over and zoom into the image in
real time. Only the portion of the image actually being viewed is decompressed.
This minimizes the network bandwidth and memory requirements for the client PC,
with significant gains in performance.
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The control caches all the blocks that it receives and will not access the server if all
the required blocks are already cached. If there is insufficient room to cache new
blocks, it will flush the least recently used from the cache.

To access the server from within applications other than the Internet Explorer or
Netscape browsers, you would first have to download the applicable free plug-in
from the ER Mapper web site. You can then open the image in that application by
specifying its URL, just as you would if you were using a browser. In the case of
Microsoft Office applications, you must have the free ER Viewer program installed
on your PC. You can then use Windows OLE (Object Linking and Embedding) to
insert the images into your Office document. As with the browsers, the plug-in
enables you to roam and zoom interactively with extremely efficient usage of the
client PC's resources.

Hands-on exercises

These exercises show you how to open an image served over the Internet via an
Image Web Server. We will access the public www.earthetc.com Image Web Server
to get the image.

What you will After completing these exercises, you will know how to perform the following
learn... tasks in OLE-enabled Windows applications:

¢ Open an image in ER Mapper by specifying its URL
« Open an image in ArcView by specifying its URLI

Before you Before beginning these exercises, you must have installed ER Viewer and the
begin... ArcView plugin on your system. Your PC must also be able to access the Internet.

1: Open an image in ER Mapper
Objectives Learn how to open an image served from an Image Web Server in ER Mapper.

Load the image into an algorithm
1 Click on the Standard toolbar Open button to display the Open dialog.
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2 Enter ‘ecwp://www.earthetc.com/images/usa/SanDiego3i.ecw '
in the Open dialog Open: field

Open:

Iemp:f,’ww\aw.eanhetc.c:om,#imagesfusafSanDiegDSi.em

Files of Type:

IER Mapper compressed images(.ecw) j

This is the URL for the ‘SanDiego3i.ecw’ image at the ER Mapper public Image
Web Server site. The Enhanced Compression Wavelet Protocol (ecwp) is used to
compress, transfer and decompress the image.

3 Click OK on the Open dialog.

If your PC has access to the Internet, the image window will display the
compressed ‘spotcalif.ecw’ image. You will notice that the imagery that we have
used in previous exercises is a subset of this much larger image.
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4 Re-size the window as required and use the ZoomBox @ tool to zoom
into the same part of the image that we have previously been using.

**=*1 : Algorithm Not Yet Saved *** H[=] E3
£l

Zoom into this part
oftheimage ——— po»

Zoom into this part
oftheimage —— g

ER Mapper will request the server for the image blocks pertinent to your view and
display the zoomed image. The server only sends the blocks required for the view.
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If the image appears blurred, try clicking on the Ref button. With slow
network links ER Mapper might display the image before it is fully downloaded.

Clicking the Refres button forces ER Mapper to redisplay the image using all
information cached in the PC.

Click on the Edit Algorithm ﬂ button to open the Algorithm window.

You should notice that the image has been loaded into Red Green and Blue layers
in the algorithm. You can now process the displayed image using the process
diagram buttons.

Saving the image as an algorithm

1

From the File menu, select Save.

TheSave As... dialog box allows you to save your image view in a number of
formats. If you do not want to save the actual image data, you can save the view and
any enhancements by saving the algorithm.

In the Save As dialog select ‘ER Mapper Algorithm’ from the Files of type
list.

From the Directories menu, select the path ending with the text \examples .
(The portion of the path name preceding it is specific to your site.)

Double-click on the directory named ‘functions_and_features’ and then
‘airphoto_tutorial’ to open it.

In the Save As: text field, click to place the cursor, then type the following
name for the algorithm file:

Airphoto_mosaic_balanced_url
Click the Apply button to save the algorithm and leave the dialog open.

The algorithm will be saved to disk.

Close the image window.

Reloading the algorithm

1

Click on the Open button on the Standard toolbar to display the Open
dialog box.

Select your saved ‘Airphoto_mosaic_balanced_url.alg’ algorithm and click
OK.
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3

ER Mapper will now display the image view from the www.earthEtc.com Image
Web Server. If the view is not cached on the PC, it will request it over the Internet.

Once again, you may have to click on Befresh button a number of times
to get a clear image.

Close the image window.

Using the History file

4

ER Mapper keeps a list of the five most recently accessed URLSs. If you want to
reload the image you can select it from this list instead have having to type it in the
URL again.

Click on the Open button on the Standard toolbar to display the Open
dialog box.

On the Open dialog box, select the ECW URL History menu.
This will display up to 5 most recently accessed URLs.

- O OO OO
Yolumes Directories [=leSEEISi gl

ﬂ ecwp:/ fwwnw.earthetc.com/fimages/usa/SanDiego3iecw

ecwp/ fwwnw earthetc. com/fimages/usa/SanDiegohdosaic.ecw

g ecwpf feewew earthetc. com/fimages/usa/spotcalif ecw

Select the required URL from the list and click OK.
ER Mapper will display the selected image.

Close the Image and the Algorithm windows.

2: Open an image in ArcView®GIS

Objectives

Open a URL file

Learn how to open an image served from an Image Web Server in
ArcView® GIS.

The ER Mapper extension enables you to open an ECW compressed image, served
via an ER Mapper Image Web Server, inside arcview by specifying its URL. You
can then zoom into and roam over this image in real time. The Image Web Server
sends the compressed image blocks as they are requested.
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The extension includes the facility to store image URLSs in a ‘Favorites’ list so that
they can easily be accessed in later ArcView® sessions. You can also select URLs
from a ‘History’ list that displays the last 20 URLs requested.

Open the ArcView application.

On the Project window, click New to open a new View window. (It should be
titled ‘View1'.)

Click the Add ECW Image Theme from an Image Web Server URL | ZJ
button (or select View > Add URL Theme ).

This should open thienage Theme URL dialog box.

i Image Theme URL

LIRL: |

Add to Favorites | Dpen from Favorites |

Help | 0] I Cancel |

Histary | ecwp:/ fwwew. e arthete.com/images/uk/london.ecw =)

Enter the following URL in the URL.: field.
ecwp://www.earthetc.com/images/usa/SanDiego3i.ecw

This URL will access the SanDiego3i.ecw compressed image file at the Earth
Resource Mapping www.earthetc.com web site. The protocol used is ECWP
(Enhanced Compression Wavelet Protocol).

Click on the OK button.

The image will be loaded as theme via the Internet. If you have a slow connection
to the Internet this step could take a few minutes. If your PC is not able to access
the www.earthetc.com web site, it will display an error message.

In the ‘Viewl’ window turn on the ‘Sandiago3i.url’ theme.
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ArcView GIS displays the San Diego airphoto mosaic image.

2 ArcView GIS Version 3.1 (O] x]
File Edit “iew Theme Graphlcs Window Help

_____ [ @y

Turn on the theme gl «i sandiegadi.url 2

ol

7 Inthe ‘Viewl window, select the ‘Sandiego3i.URL theme and then select
Edit > Delete Themes to remove the theme. Answer Yes to the Delete
Themes query.

8 Click the Add ECW Image Theme button (or select View > Add URL
Theme) to reopen the Image Theme URL dialog box.

TheURL: field should now be blank.

9 From the History: list select the ‘ecwp://www/earthetc.com/images/usa/
Sandiago3i.ecw’ entry.

TheHistory: list contains the last 20 URLs entered. This saves you from having to
type in the full URL to re-open a recently accessed image.

TheURL.: field should now contain the URL that you selected fromHis¢ory:
list. If you were to click on th&®K button, it would re-load the image as a theme in
the ‘Viewl’ window.
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10 Click on the Add to Favorites button to open the Add to Favorites dialog

box.

i Add to Favorites

File Name: Directories: oK |

|Sandieg03i.url chesribav_gis3lharcviewave

= oy - Cancel |

= asn
= av_gisio
= arcview
= awverm

Drives:

e |

This box allows you to select a directory and file name to store URLSs that you are
likely to access again. The file names all have a .url extension.

You should note that there is already a ‘sandiego3i.url’ entry in the
‘arcview\averm\urls’ directory. The ER Mapper extension automatically creates
these files in the default directory whenever you access a URLAddh&

Favorites facility is really only required if you want to save the URL to another
directory and/or under another name.

11 Click on the OK button to return to the Image Theme URL dialog box.
12 Click on the Open from Favorites button.

This opens th©pen From Favorites dialog box
13 Select the ‘arcview\averm\urls’ directory if it is not already selected.

14 Select the ‘sandiego3i.url’ file that was automatically created by the
ER Mapper extension.

15 Click on the OK button to return to the Image Theme URL dialog.
The URL.: field should now contain the full URL .

16 Click on the OK button.

The image will be loaded as theme via the Internet. If you have a slow connection
to the Internet this step could take a few minutes. If your PC is not able to access
the www.earthetc.com web site, it will display an error message.

17 In the ‘Viewl’ window turn on the ‘Sandiego3i.url’ theme.

Zoom, pan and measure the image

1 Click the Zoom In @ tool, then drag a box over the central part of the
image to zoom into it.
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Tip:

Click on the Refresh View button to improve the image resolution.

If you are connected to the Internet via a slow link, you may have to click on the
Refresh View button a number of times to get the best resolution. This is because
ArcView® may display the image before it is fully downloaded from the server.
TheRefresh View button reloads the image with all new information that has
been cached on the PC.

Click the Pan tool, then drag the image to view adjacent areas.
Click on the Refresh View button to improve the image resolution.

Click the Measure tool, then drag a line to view distances across an
area.

The line length appears in the lower-left corner of the ArcView GIS dialog.
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Close ArcView GIS

1 |If desired, save your views as an ArcView project using File > Save Project
As....

2 Close ArcView GIS by clicking the Close il button on the application
window or selecting File > Exit .

What you After completing these exercises, you know how to perform the following tasks:
learned...

« Display an ECW compressed image in ER Mapper via its URL
« Display an ER Mapper URL file (.ecw) in ArcView as an Image Data Source.
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