MOHAWK VALLEY COMMUNITY COLLEGE

UTICA AND ROME, NEW YORK

STEM CAREER
COURSE OUTLINE

I.
CATALOG DESCRIPTION:

     
UA 102 Introduction to Remote Sensing                   C‑2, P‑3, CR‑3

Introduction to the concepts and interdisciplinary applications of remote sensing. The basic principles of theory and practice are presented from imagery acquired from remotely piloted platforms. Photographic and non-photographic sensors are examined.  Visual and digital image analysis including feature extraction techniques are introduced using industry standard imaging analysis software.  Students will interpret color infrared, multispectral, and other sensor imagery for a variety of purposes, specifically from remotely piloted systems. Prerequisite: None
II.
MATERIALS:

Texts:

Introduction to Remote Sensing: 5th Edition, James B. Cambell. ISBN 978-1609181765
                  Imagery and GIS: Best Practices for Extracting Information from Imagery ESRI PRESS ISBN: 9781589484542
Tools:              Erdas Imagine 2023 Software. 
III.
STUDENT LEARNING OUTCOMES:

1. Students will be able to understand the concepts and applications of Remote Sensing.

2. Students will be able to demonstrate the ability to identify different types of photographic cameras used in remotely piloted systems.
3. Students will demonstrate the ability to utilize file management.

4. Students will be able to perform laboratory assignments doing digital image enhancements and feature extractions using ERDAS Imagine software.
5. The student will demonstrate an understanding of multi-spectral, thermal, and color infrared sensing.
6. The student will demonstrate proficiency in understanding earth resource remotely piloted sensors operating in the visible and infrared spectrum.
7. Students will be able to communicate effectively by producing written documents, utilizing current computer programs, delivering oral reports, and functioning effectively in team efforts. 
8. Students will be able to understand applications of LIDAR sensing in remotely piloted systems.
9. Students will demonstrate the ability to apply current knowledge and adapt to emerging applications of mathematics, science, engineering and technology.
10. Students will be familiar with both photographic and non-photographic sensors and applications of remote sensing using remotely piloted systems.

IV.
DETAILED COURSE OUTLINE:


I. Introductory Concepts

   A. Erdas Imagine & Blackboard Account              

B. History and Scope of Remote Sensing.
1. History of Remote Sensing
2. Overview of the Remote Sensing Process
3. Key Concepts of Remote Sensing
4. Remotely Piloted Systems & Remote Sensing
C. Electromagnetic Spectrum
1. Divisions of the Electromagnetic Spectrum
2. Radiation Laws
3. Interactions with the Atmosphere
4. Interactions with Surfaces
D. Remotely Piloted Sensors                    
1. Types of Cameras
2. Camera Resolution
3. Video Resolution
4. Digital film enhancements
5. Light versus Heat detection
6. Spectral Sensitivity

II. Introductory Concepts Continued
A. Digital Imagery                          
1. Spectral Sensitivity
2. Data Formats
3. Band Combinations: Multispectral Imagery
4. Image Enhancements
5. Feature Extraction
6. Color Infrared Images

7. Change Detection

8. Supervised Classifications

9. Unsupervised Classifications

B. Lidar
1. Profiling Lasers
2. Imaging Lidars
3. Processing Lidar Image Data
4. Lidar Imagery
5. Types of Imaging Lidar

C. Thermal Imagery
1. Thermal Detectors
2. Thermal Scanners
3. Thermal Properties of Objects
4. Thermal Radiometry
MIDTERM EXAM

III. Introductory Concepts Continued
A. Image Resolution
1. Target Variables
2. System Variable
3. Operating Conditions
4. Measurement of Resolution
5. Mixed Pixels
6. Ground Resolution

      IV. Introductory Concepts Continued
A. Applications of Remote Sensing
1. Forestry
2. Agriculture
3. Vegetation Indices (NVDI)
4. Separating Soil Reflectance from Vegetation Reflectance
5. Precision Agriculture
6. Photogeology

7. Soil and Landscape Mapping
8. Wetland Inventory
9. Land Use and Land Cover
10. Wildlife Ecology Applications

11. Archaeological Applications
12. Bathymetry
13. Natural Disaster Assessment

14. Spectral Characteristics of Water Bodies
15. Spectral Changes as Water Depth Increases

16. Location and Extent of Water Bodies

17. Roughness of the Water Surface

V.
Laboratory Assignments:

Students should submit all laboratory assignments as a .PDF document on a template that will include: name, class, and laboratory assignment number.  All laboratory drawings will be submitted into MVCC Blackboard.  Laboratory assignments will be graded in according to instructor rubric.

COURSE NAME:     
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