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 and Dr. Jeff Kuhn (Institute for Astronomy). Consulted with: Dr. Jung Park and Mark Hoffman.

      Date of Outline
03/10/2010
Effective Date  spring 2011      5-year Review Date spring 2016
2.
Course Description:
Applies radiometric and photometric measurement concepts: propagation, 

irradiance, radiance, radiant intensity, luminance, radiant exittance. Calibrates and characterizes remote 

sensing data and data analysis techniques. Covers the interaction between electromagnetic radiation and 

matter. Investigates the effects of the atmosphere on light propagation and remote sensing experiments. 

Includes laboratory exercises and inquiries to build teamwork, presentation skills and practical experiences 

of the technical workplace. Utilizes technologies and analysis techniques relevant to the Hawai`i high-tech 

industry. 

      Cross-list 
     

Contact Hours/Type
4 hr. lecture/lab
3.
Pre-requisites 
MATH 219 or 232, PHYS 219, ETRO 305 and 320, all with grade C or better.

Pre-requisite may be waived by consent   FORMCHECKBOX 
 yes     FORMCHECKBOX 
 no



Co-requisites
     

Recommended Preparation
     
4.  Function/Designation
 FORMCHECKBOX 
AA  FORMDROPDOWN 
                FORMDROPDOWN 
               


 FORMCHECKBOX 
AS   FORMDROPDOWN 
             FORMDROPDOWN 
        
List Additional Programs and Category:      

 FORMTEXT 
     

 FORMCHECKBOX 
AAS   FORMDROPDOWN 
            FORMDROPDOWN 
      
 List Additional Programs and Category:      
   


 FORMCHECKBOX 
BAS  FORMDROPDOWN 
            FORMDROPDOWN 


List Additional Programs and Category: Engineering Technology
   


 FORMCHECKBOX 
 Developmental/Remedial
  

 FORMCHECKBOX 
 Other/Additional: Explain:      
See Curriculum Action Request (CAR) form for the college-wide general education student learning 

outcomes (SLOs) and/or the program learning outcomes (PLOs) this course supports.

 FORMCHECKBOX 
 This course outline is standardized and/or the result of a community college or system-wide agreement. 


Responsible committee:      
5. 
Student Learning Outcomes (SLOs): List one to four inclusive SLOs.


For assessment, link these to #7 Recommended Course Content, and #9 Recommended Course Requirements & Evaluation. Use roman numerals (I., II., III.) to designate SLOs


On successful completion of this course, students will be able to:

I.   Conduct, analyze and interpret radiometric experiments using laboratory instruments and tools, including data collection, calibration and characterization. 

II.  Evaluate instrument capabilities through data analysis and application of remote sensing and propagation concepts. 

III. Communicate problems, solutions, and experimental results by applying illumination, propagation, radiation-matter interaction and measurements concepts, and using both technical and everyday norms of communication.

IV. Identiy, analyze, and solve radiometric problems, working collaboratively and integrating diverse perspectives and problem-solving processes.

      V. Develop a professional development and career plan that matches personal interests and values to local remote sensing infrastructure, and considers societal impact of remote sensing technology.



6.
Competencies/Concepts/Issues/Skills


For assessment, link these to #7 Recommended Course Content, and #9 Recommended Course Requirements & Evaluation.  Use lower case letters (a., b.…zz. )to designate competencies/skills/issues


On successful completion of this course, students will be able to: 

a. Apply calibrations to digital image data.

b. Estimate measurement precision or instrument capabilities from data analysis. 

c. Describe how propagation effects (seeing, transparency, etc) influence observations and analysis. 

d. Demonstrate technologist-level proficiency of data characterization, processing. 

e. Analyze data to identify signals or signal constituents.

f. Collaborate on writing technical reports for publication. 

g. Use software to demonstrate propagation & data analysis concepts (IDL, Zemax, ArcGIS).

h. Collaboratlvely solve remote sensing problems.

i.  Present remote sensing analysis using modern graphical tools.

j.  Utilize computational methods and algorithms to solve problems.

k. Develop specifications for a remote sensing system matched to signal requirements and needs.  



 FORMTEXT 

 
 
7.
Suggested Course Content and Approximate Time Spent on Each Topic


Linked to #5. Student Learning Outcomes and # 6 Competencies/Skills/Issues


2-3 Weeks:   Data description, format, collection (I, II, a, e) 

1-2 Weeks:   Data characterization and sources of error (I, II, IV, a, b, d).

2-3 Weeks:   Detection and processing software tools and analysis. (II, III, IV, b, c, e, f, g). 

2-3 Weeks:   Data Analysis: Photometry / Intensity / Polarimetry / Spectroscopy (III, V, g, f, j, k).

1-2 Weeks:   High-Tech Workforce Remote Sensing Applications (IV, V, f, g, h, i, k). 

1-2 Weeks:   Technical Presentations of Remote Sensing Projects  (III, V, f, c, i).





8.
Text and Materials, Reference Materials, and Auxiliary Materials

Appropriate text(s) and materials will be chosen at the time the course is offered from those currently available in the field.  Examples include: Materials, examples, and/or exercises will be handed out  by the instructor.
Appropriate reference materials will be chosen at the time the course is offered from those currently available in the field.  Examples include: 
Open-source text books: Optics, E&M, Conceptual physics and more 

http://www.lightandmatter.com/ 

Online tutorials such as: 

http://www.opticsforkids.org/tutorials/ 

NASA Goddard Remote Sensing Tutorial 

http://rst.gsfc.nasa.gov/ 

Online Handbooks such as the Ocean Optics Web Book: 

http://www.oceanopticsbook.info 

Online Reference books for software tools: 

Oslo - Optical ray tracing software & reference guide 

http://www.lambdares.com/education/oslo_edu/ 

Google Books: 

Optics Problems and Solutions by Sicillano 



Appropriate auxiliary materials will be chosen at the time the course is offered from those currently available in the field.  Examples include: Software such as IDL, Zemax, ArcGIS, and MODTRAN

 IDL Handbook

"Remote sensing: models and methods for image processing" by Schowengerdt 

"Handbook of CCD Astronomy" by Howell 

"Optics" by Hecht  .

9.
Suggested Course Requirements and Evaluation

Linked to #5. Student Learning Outcomes (SLOs) and #6 Competencies/Skills/Issues

Specific course requirements are at the discretion of the instructor at the time the course is being offered.  Suggested requirements might include, but are not limited to:

Labs/exercises:                              40-60% (I, II, III, IV, a-k) 

Class participation:                        10-15% (I, II, III, IV, V, a-k)

Projects/research:                           10-20% (I, II, III, IV, V a-k)

Quizzes (In class & pre-class):      10-20% (I, II, III, IV, a-k)

Written examinations:                    10-30% (I, II, III, IV, a-k)

10.
Methods of Instruction

Instructional methods will vary considerably by instructor.  Specific methods are at the discretion of the instructor teaching the course and might include, but are not limited to:

Inquiry lab experiences. 

Lab activities and exercises.

Demonstrations. 

Group projects or team challenges.

Audio/visual presentations (pre-prepared or internet-based).

Class discussions.

Guest speakers or field trips.

Lectures.

11. Assessment of Intended Student Learning Outcomes Standards Grid attached


12. Additional Information: 
Authors:

Dr. Dave Harrington, Postdoctoral fellow, Institute for Atronomy (IfA), and ECET/ENGT lecturer at 

UHMC.

Lisa Hunter, Director, Akamai Workforce Initiative, IfA & Institute for Science & Engineer Educators.

Dr. Jeff Kuhn, Astronomer, Associate Director, Maui Operations, IfA.
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