
 

450: 322 Remote Sensing 

Spring 2019 M-W 1:40-3:00 pm  

 

Location:   Lucy Stone Hall B-266, Livingston Campus.  

Instructor:   Dr. Laura Schneider, LSH B234 (848) 445-0071 

   laura.schneider@rutgers.edu 

Office hours:  Wed 3-5 pm and by appointment 

 

I. Description :  

 

This course introduces remote sensing concepts and techniques used in understanding the earth 

system: climate, land and ocean, with focus on land. This course satisfies both a Writing and 

Communication (WCD) and Information Technology and Research (ITR) requirement in the 

SAS Core Curriculum. Upon completion of this course, students will be able to communicate 

effectively in modes appropriate to the discipline of Geography (WCD).  Student will learn of to 

analyze and synthesize information from remotely sensed data and generate new insights. 

Students will also be able to employ current technologies to access information, to conduct 

research, and to communicate findings (WCD, ITR).   

 

The major goal of remote sensing of the environment is to obtain information about Earth’s surface 

from measurements -- by aircraft or satellite sensors of radiated energy. Remote sensing of the 

environment is considered an important research field in geography, geology, climatology and other 

earth sciences; it is continuously changing due to improvements in sensors, data collection and the 

progress of digital image processing. 

 

Throughout the course, students will learn the basic physical principles underlying remote sensing 

analysis and how to process and interpret images obtained from satellite sensors.  The specific 

objectives of the course are:  

 

1) to explain the physical principles underlying remote sensing systems, 

2) to understand the primary remote sensing data collection systems;  

3) to introduce the student to methods of analyzing remotely sensed data;  

4) to provide insight concerning the applications of remote sensing in studying the earth system; 

and  

5) to provide hands-on experience in digital image processing using the ERDAS software 

package.  

 

II. Course Format:  

 

The class consists of lectures and computer lab sessions covering both principles and applications of 

remote sensing. The class is divided in two major themes: 1) foundations and applications of 

remote sensing and 2) introduction to digital image processing.  

The first theme introduces concepts in remote sensing such energy sources and radiation principles. 

The second theme is divided in four major topics: 1) image acquisition, 2) image enhancement, 3) 

image transformation and 4) image classification.  

Students taking the course need to be familiar with computers in order to learn the software used in 

digital image processing. Practical experience is the most important way to learn digital image 
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processing hence completing the lab assignments is essential to succeeding in the class.  The data 

used in the course for the assignments is from New Jersey, but students are encouraged to 

gather/analyze data of their own area of interest for the final project.  

The final project consists of producing a poster. Teams of two-students will prepare a professional 

poster presentation for a special session during the final class (on Monday May 6th) which will be 

open to an invited audience. Successful poster presentations will demonstrate that the students 

can communicate effectively in modes appropriate to the discipline of Geography, that they can 

analyze and synthesize remotely sensed data and that they are able to employ current 

technologies to access data sets, to conduct research and to communicate findings (ITR).  
Students will choose subjects for the final project from the themes covered in the course and 

discussed throughout the semester.   

 

III. Grades and Assignments:   

Assessment of the students is based on successful completion of FOUR lab assignments, a mid-term 

exam and the development of a final project (poster development and presentation).  The lab 

assignments consist of exercises designed and provided by the instructor. The lab assignments will 

allow the student to test her/his ability to use the principles of remote sensing of the environment and 

its application through the software.   

 

Attendance is essential to pass the class (both lecture and lab time). 
  

Copies of lecture presentations will be available on sakai.rutgers.edu in the Resources Tab Menu. 

The notes are available to assist you in taking notes, they are not substitute for not attending the 

class.  The final grade will be based on the points accumulated throughout the semester, and will 

consist of:  

 

Lab assignments:    40     points (4 assignments * 10 points each)    

Mid-term Exam:    30    points 

Final project:     30   points 

Total :      100  points 

 

The grading system for the course is as follows: A (90-100 points), B (80-89), C (70-79); D (60-69).  

 

IV. Workload expectations:  

 

It is expected that in addition to class time, students will need to spend additional three to four hours 

a week on outside study and project work to achieve an average or satisfactory grade in the course. 

While grades tend to be correlated with amount of time devoted to study and work, they are based on 

the quality of the work, not the hours of effort. 

 

V. Suggested text and Readings:  

 

Campbell, J.C.  and Wynne, R. H. 2011. Introduction to Remote Sensing. Fifth Edition. The Guilford 

Press. 667 pp. One copy of the book is in reserve at the Kilmer Library.  

Chapter 1 and 2 available on sakai. 

 

Additional Readings: (available on class sakai website)  

 

 



Website links: 

These are critical websites where you would be able to find the data needed to develop the final 

project. 

 

1. USGS Earth Resources Observation and Science Center (EROS)- Global visualization image 

library.  Requires registration. MODIS, and Landsat TM-ETM-OLI Data Repository:  

http://glovis.usgs.gov/ 

 

2.  The GLCF is a center for land cover science with a focus on research using remotely sensed 

satellite data and products to assess land cover change for local to global systems. 

http://glcf.umd.edu/ 

http://glcfapp.glcf.umd.edu:8080/esdi/index.jsp 

3. Grant F. Walton Center for Remote Sensing and Spatial Analysis (CRSSA), Rutgers University. 

CRSSA provides students, faculty, staff, and other researchers with state-of-the-art facilities for 

remote sensing and geographic information systems (GIS) teaching and research. Remote sensing 

data for New Jersey is available at: http://deathstar.rutgers.edu/data 

 

4. Earth engine, satellite data and geospatial datasets. Requires registration. 

https://earthengine.google.com/  

 

VI. Computer Lab Information:  

The computer lab is located in Lucy Stone Hall, Room B-266. B-251 is the alternate lab for students 

to work when B-266 is used by other classes. The following web page contains detailed information 

regarding schedule and user policies.  

http://geography.rutgers.edu/resources/computing 

Students will be able to login to geography computers using Rutgers NetIDs and password. Your 

account allows you to gain access to the software used in this course, gives you a place to store files 

(up to 10 GB), allows you to print your lab assignments off the lab's printers and use the plotter to 

print the poster for your final project.  

The data used for assignments will be stored and available to the students in a folder in the 

geography server. Students will not be able to store their data in that folder; personal files should be 

saved on student's space in the server (Home drive). Space in the server is limited (10 GB) per 

students so students should make sure not to exceed the quota. Files used in this class tend to be very 

big, please make sure to keep just the essential data for labs and remove all unnecessary files.  

VII. Class Policies and Expectations 

Students are expected to attend class. Arriving in class late and departing is disruptive and rude. 

Students should make every effort possible to get to class on time, and once there, STAY. Cell 

phones (including text messaging) must be TURNED-OFF while you are in the classroom.  Make-up 

exams and extensions on lab assignments will not be given except in the event of religious 

observance, documented illness, documented family emergency, or documented Rutgers team event.  

 

Please refer to the document on Sakai for Classroom etiquette 

 

http://glovis.usgs.gov/
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VIII. Course Agenda (Topics are subject to change) 

 

Week Date 
Lecture Topic 

Introduction to 
Readings 

Lab. 

Assignments 

1. Class Set Up 
Wed  

Jan 23 

Class set up. What is 

remote sensing of the 

environment? 

  

2. Fundamentals of 

remote sensing of 

the environment 

 

Monday 

Jan 28th 

Key concepts of remote 

sensing (examples of 

data) 

Campbell: 

Chapter 1 
 

Jan 30th 

 
Lab: Google earth engine    

3. Principles of 

Remote Sensing: 

electromagnetic 

radiation 

Monday 

Feb 4th 

The physics of remote 

sensing: radiation 

principles  

Campbell: Chapt. 2  
Handed in 

class: Lab #1. 

Feb 6th 

Energy-matter 

interactions. Lab: Intro to 

ERDAS imagine 

Campbell: Chapt. 2  

Tutorial 1  
 

4. Spectral 

properties of earth 

environments 

Monday 

Feb 11th 

Spectral properties of 

vegetation, soil and water 

Chap17: 465-476;  

Chap 19: 549-564 
 

Feb 13th 

Lab: Digital Data 

(downloading data from 

USGS) 

Tutorial 2 
Lab 

assignment 1 

due in class 

5. Digital Image 

Processing and 

Sensors 

Monday 

Feb 18th 

Earth Observation 

Satellites/Applications 

Campbell:  

Chapter 6 
 

Feb 20th Image Interpretation  

Campbell: 

Chapter 5 

 

 

6. Digital Image 

Processing: Image 

Restoration I 

Monday 

Feb 25th 

 

Introduction to Digital 

Image Processing  

Campbell: 

Chapter 4 

 

Handed in 

class: Lab # 2 

Feb 27th 

Atmospheric corrections 

From Digital Numbers 

(DN) to reflectance  

Campbell: Chapter 

11: 305-320 

Tutorial 3. 

 

7. Digital Image 

Processing: Image 

Restoration II 

Monday 

March 4th 
Geometric corrections  

Campbell: Chapter 

11: 321-334 
 

March 6th 
Lab: Geometric 

Corrections  
Tutorial 4 and 5  



8. Mid Term 

Monday 

March 11th 

Image Enhancement and 

Lab: Composites, 

stretching. 

 
Lab 

assignment 2: 

due in class. 

March 13th Mid term 

9. SPRING 

BREAK 

March 18-

20 
Spring Break  

9.  Analysis of 

Multispectral Data  

Monday 

March 25th 

Analysis of Multispectral 

data 
Chapter 17: 483-500   

March 27th Lab: Vegetation Indices Tutorial 6  

10. Introduction to 

Classification 

Monday 

April 1st 

Introduction to the logic 

of image classification 

Chapter 12  

335-346 

Handed in 

class: Lab # 3-

4 

April 3rd 

Unsupervised 

Classification. Lab: 

Cluster Analysis 

Chapter 12 

346-349 
 

11. Image 

Classification:  

Unsupervised 

Classification 

Monday 

April 8th  
Supervised Classification  

Chapter 12 

349-380 
 

April 10th 

Lab: Signature 

development and feature 

space 

 
Lab 

assignment 3 

due in class 

12. Image 

Classification: 

Supervised 

Classification 

Monday 

April 15th 

Classifiers: Minimum 

distance, Maximum 

likelihood 

Chapter 12 

356-363 
 

April 17th Change Detection 
Tutorial 8 (MODIS), 

chapter 16 
 

13. Image 

Classification: 

Accuracy 

Assessment 

Monday 

April 22 
Accuracy Assessment Chapter 14  

April 24th 

 

Lab: Accuracy 

Assessment 
Tutorial 7  

14. Applications: 

Change Detection 

Monday 

April 29th 

Field Data: Ground 

truthing, GPS, drones 
Chapter 13 

Lab 

assignment 4 

due in class 

May 1st Poster Q & A   

15.  Poster 

Presentation 
May 6th 

Final Poster Presentation 

Monday May 6th 

 

 

 


