Image Analysis for Defense and
Intelligence

STUDENT EDITION



Copyright © 2023 Esri
All rights reserved.

Course version 2.1. Version release date July 2023.
Printed in the United States of America.

The information contained in this document is the exclusive property of Esri. This work is
protected under United States copyright law and other international copyright treaties and
conventions. No part of this work may be reproduced or transmitted in any form or by any means,
electronic or mechanical, including photocopying and recording, or by any information storage or
retrieval system, except as expressly permitted in writing by Esri. All requests should be sent to
Attention: Director, Contracts and Legal, Esri, 380 New York Street, Redlands, CA 92373-8100,
USA.

Export Notice: Use of these Materials is subject to U.S. export control laws and regulations
including the U.S. Department of Commerce Export Administration Regulations (EAR). Diversion
of these Materials contrary to U.S. law is prohibited.

The information contained in this document is subject to change without notice.

Commercial Training Course Agreement Terms: The Training Course and any software,
documentation, course materials or data delivered with the Training Course is subject to the
terms of the Master Agreement for Products and Services, which is available at
https://www.esri.com/~/media/Files/Pdfs/legal/pdfs/ma-full/ma-full.pdf. The license rights in
the Master Agreement strictly govern Licensee's use, reproduction, or disclosure of the
software, documentation, course materials and data. Training Course students may use the
course materials for their personal use and may not copy or redistribute for any purpose.
Contractor/Manufacturer is Esri, 380 New York Street, Redlands, CA 92373-8100, USA.

Esri Marks: Esri marks and product names mentioned herein are subject to the terms of use found

at the following website: https://www.esri.com/content/dam/esrisites/en-us/media/legal/
copyrights-and-trademarks/esri-product-naming-guide.pdf.

Other companies and products or services mentioned herein may be trademarks, service marks,
or registered marks of their respective mark owners.


https://www.esri.com/~/media/Files/Pdfs/legal/pdfs/ma-full/ma-full.pdf
https://www.esri.com/content/dam/esrisites/en-us/media/legal/copyrights-and-trademarks/esri-product-naming-guide.pdf
https://www.esri.com/content/dam/esrisites/en-us/media/legal/copyrights-and-trademarks/esri-product-naming-guide.pdf

Table of Contents

Esri resources for your organization
Course introduction

Course introduction

Course goals

Installing the course data
lcons used in this workbook

1 Imagery in ArcGIS Pro

Lesson introduction
Imagery for military applications
How is imagery used?
Types of imagery collection platforms
Imagery in ArcGIS Pro
Choose the right imagery
Exercise 1: Assign spectral ranges
Review imagery
Determine spectral ranges
Assign spectral ranges
Examine the updated image
Lesson review
Answers to Lesson 1 questions

2 Visualizing oblique imagery

Lesson introduction

Oblique imagery

Oblique imagery usage

Coordinate systems for image analysis

Image metadata

Interpreting image metadata for analysis

Exercise 2: Visualize oblique imagery
Display imagery
Annotate features in the imagery
Examine imagery

Lesson review

Answers to Lesson 2 questions

3 Analyzing oblique imagery

Lesson introduction



Mensuration tools and accuracy
Elevation and mensuration
Examine metadata for mensuration
Mensuration techniques
Importance of oblique imagery
Exercise 3: Mensurate oblique data
Evaluate an image
Conduct your analysis
Set the Mensuration Results pane properties
Edit mensuration descriptions
Display the measurement feature class
Lesson review
Answers to Lesson 3 questions

Change detection for operations

Lesson introduction
Operational change detection
Raster functions for change detection

Common raster functions used in the defense industry

Change detection
Sensor impacts on change detection
Preprocessing for image calibration
Exercise 4: Perform a change detection analysis
Prepare your map
Perform a visual analysis
Preprocess images for analysis
Calculate change using raster functions
Evaluate change over time
Lesson review
Answers to Lesson 4 questions

Principles of image classification

Lesson introduction

What is image classification? (Terrain categorization)
Image classification types

Image classification methods

What is deep learning?

Deep learning tasks for image analysis

Improving classification

Choosing a classification workflow

Lesson review



Answers to Lesson 5 questions

Performing unsupervised pixel-based classification

Lesson introduction
Unsupervised pixel-based classification
Exercise 6: Perform an unsupervised pixel-based classification
Configure your classification workflow
Train the classifier
Classify the image
Assign classes
Add new classes and subclasses to the schema
Assign the remaining class values
Reclassify mixed and misclassified pixels
Workflow review
Answers to Lesson 6 questions

Performing supervised object-based classification

Lesson introduction
Supervised object-based classification
Exercise 7: Perform a supervised object-based classification
Add input data
Evaluate the study area
Configure the Training Samples Manager
Collect training samples
Save training samples
Create a classifier definition
Create a classified thematic layer
Reclassify pixels
Extract the target class
Using image classification
Lesson review
Answers to Lesson 7 questions

Motion imagery analysis

Lesson introduction

Uses of motion imagery

Motion imagery in ArcGIS Pro

Motion imagery in ArcGIS Pro

Exercise 8: Use motion imagery for intelligence analysis
Prepare a project
Examine a video



Create features

Measure speed

Measure travel distance
Motion imagery in 2D and 3D
Lesson review
Answers to Lesson 8 questions

Appendices

Appendix A: Esri data license agreement
Appendix B: Answers to lesson review questions
Appendix C: Additional resources



	Copyright
	Table of contents

