
Emerging Issues in Geographic Information Science 

(GEP680):  Projections, Scale, Accuracy, and Interpolation 

Lehman College, Spring 2017 

 
 
Instructor: Gary Ostroff, P.E., Adjunct Lecturer 

  

E-mail: Gary.Ostroff@lehman.cuny.edu; gmostroff@optonline.net   

 

Class hours & location: Thursdays, 6:00 PM to 10:00 PM, Gillet Hall, Room 322  

 

Office hours:   By appointment  

  

Textbooks:    

 

There is no required textbook for this course; readings will be provided via Blackboard, however, 

two basic texts that review many of the topics we will cover, and that may be listed for other 

departmental courses are:   

 

 Kimerling, J., Buckley, Aileen R., Muehrcke, P.C., and Juliana O. Muehrcke. Map Use: 

Reading Analysis Interpretation.  

 

 Dorling, D., and D. Fairbairn, Mapping: Ways of Representing the World.   

 

  

Course Description and Objectives:  

 

GIS builds on the ancient history of the science and craft of cartography, but also introduces new 

challenges regarding their use.  The power of computers enables all of us to rapidly create and 

change map representations of our world in ways that previously would have been done by 

specialists working, for the most part, unseen.  Suddenly, we, the users are confronted with the 

need to make technical choices that will affect the meaning and use of our maps, and that may 

lead us to question the basic nature of our task. 

This course will focus on three basic elements of map production in the GIS environment, and 

will encourage the student to take a critical view of his or her use of them.  Throughout the 

semester, by examining these elements, students will develop a more clear idea of some eternal 

themes in all map making: 

 The tension between accuracy, precision, and cost (in money and time) in making maps 

 The inevitability of distortion of reality in creating maps 

 The critical nature of scale in our perception and representation of the world through and 

in maps 

 The meaning of the cartographic cliché, “The map is not the terrain.” 

The course will make use of readings, labs, homework assignments, and class discussions to 

highlight the ways in which these technical aspects of map production influence our perception 

of the world, and to encourage students to critically interrogate the data that they constantly 

absorb, especially as maps proliferate in contemporary media.  Many practical examples from 



the engineering world will be included.  By examining maps online, in books, and with GIS, 

students will develop their own sense of what makes a good map, so that they can make better 

ones themselves.   

After successfully completing this course, students will have gained understanding of:  

 The distinctive nature of maps as data instruments 

 The nature of projections, and how they are implemented in GIS 

 The relationship between accuracy, precision, and map creation, particularly in GIS 

 The fundamental nature of scale as an organizing concept in maps 

 The uses, misuses, and abuses of the varieties of digital data interpolation 

 How to talk about map accuracy and “mapped reality” to non-specialists 

 

This course emphasizes concepts over computation, nevertheless, students will also learn how to 

manipulate projections, scale, perform interpolation, generalize map data, deal with grid coordinate 

systems, and work with other functions within the ESRI GIS software environment.   

  

Prerequisites:  

 

There are no formal prerequisites for this course. However, it is assumed that you are familiar with 

the use of personal computers, files management, and the windows operating system, and have some 

experience with GIS applications.  

 

Backboard:  

 

Class information and materials will be posted to Blackboard. Check it often!  

 

Course Guidelines and Ground Rules:  

 

 Refrain from using your cell phone or your laptop during the lecture portion of the class.   

 Any make-up exams, resubmission of assignments, or other special arrangements for graded 

work must be arranged with me in advance. 

 I rate class participation highly, and it is part of how I evaluate your work in the course.  I 

would like the lecture portions of the course to be as much of a dialog between us as you can 

make it! 

 If you are stuck on an assignment, or if you want to discuss your questions about the 

material, do not hesitate to contact me via email. 

 

Grading:  
 

This course is intended to help you develop your critical thinking about the tools you are learning to 

use with GIS:  in many cases, questions posed by me will have no single correct answer, or perhaps 

even no clear answer at all. Your pondering, thinking and trying to answer the questions is the most 

important part of the course work.  Don’t be hesitant to express your ideas.  The quality of your work 

will in part be a measure of how seriously you take this challenge. 

 

There will be one required short class presentation to be given the week before mid-terms. 

 

Your final class grade will be developed on the basis of: 

 Quality of your completed assignments 

 Quality of your lab work 



 Mid-term exam 

 Class participation 

 Final exam 
 

Academic Integrity: 

 

Once again, the purpose of this course is to stimulate your thinking about a technology to which you 

are committing a great deal of time, and to examine your own ideas about how it relates to 

cartography.  Naturally, I expect students to do their work themselves, for otherwise, it will be 

meaningless.  In addition, Lehman College is committed to a standard of academic integrity for all 

students. Therefore, students are expected to maintain the highest standards of academic integrity, 

and will be subject to disciplinary actions for academic misconduct (including cheating and 

plagiarism).  
  



Class Schedule: 

 

1 - February 2 – Introduction 

Course overview, introduction to scale, projection, interpolation, and projections. 

Explanation of Required Class Presentation for Week 7 

Written assignments 

 

2 - February 9 – Projections Part I 

What is a projection, how are they constructed.  Elements of coordinate systems and their relation to 

projections.  Advantages and disadvantages of projections 

Lab assignment with ArcGIS 

 

3 - February 16 – Projections Part II 

Distortion and measurement in projected space.  Grids, coordinate systems, and true ground 

measurements.  Tissot Indicatrix.  GIS implementations of projections. 

Lab assignment with ArcGIS 

 

4 - February 23 – Datums 

Horizontal datums.  Nature and history of datums.  Implementation in GIS.  Vertical datums – how 

they are created and used.  Varieties of vertical datums.  Datums vs. “sea level” and gauging.  GPS 

and vertical datums.  The ellipsoid:  description and working with it. 

Lab Assignment with ArcGIS 

 

5 - March 2 – Scale and Accuracy Part I 

Scale in the digital world – is it “scale-less?”  Traditional scale and maps.  Computing scale, and 

finding the scale of a map.  Scale and map features, and scale as an “organizing concept.”  Difference 

between accuracy and precision.  Map accuracy standards – what are they?  Digital pixels and scale 

vs. resolution.  Cartographic generalization 

Lab Assignments with ArcGIS and written assignment. 

 

6 - March 9 – Scale and Accuracy Part II 

Testing accuracy – Comparing different maps of the same data.  Statistical measures of accuracy.  

Solutions to problems of differently scaled maps.  Testing for completeness, omissions.  Random 

grids, random samples.  Evaluation criteria. 

Assignment in the field – Checking some real data against maps 

 

7 - March 16 

Review and Summary and Class Presentations 

 

8 - March 23 -Mid-term Examination 

 

9 - March 30 – Nature and Varieties of Interpolation 

Kriging, IDW, splines, programmed varieties.  Why, when do we interpolate.  Heat maps, hot spots. 

TIN vs. grid.  Isolines to grids, to points and back.  Value of blank space!!  Notion of spaces in vector 

and grid – influence on interpolation.   

Written/Hardcopy assignments:  simple interpolation from mapped data.   

 

10 – April 6 – Using Spatial Analyst to Interpolate – Terrain 

Interpolation of terrain/bathymetry.  Special problems of restricted domain, e.g. sinuous rivers.  

Using TIN, IDW, and other surface generators in constrained domains.  Assumptions implicit in 

interpolation, e.g. kriging.   



Lab Assignment with ArcGIS 

 

April 10 – 18:  Spring Recess 

 

Thursday, April 20:  Classes follow a Monday schedule 

 

11 – April 27 – Comparing Results of Interpolation – Terrain 

Using some simple point data sets, we will generate numerous surfaces, and evaluate them with 

respect to one another and to the “actual” surface. 

Lab Assignment with ArcGIS 

 

12 - May 4 – Transformations of Data:  point, grid, line 

Returning to map “primitives” of points, lines, and areas, explore the relationship of the elements to 

data surfaces.  Transformation of areas to points (centroids); lines to points; areas to gridded points; 

areas to rasters, and so on.   

Lab Assignment with ArcGIS 

 

13 – May 11 

Further investigation of Interpolation. Special issues and questions. 

Lab Assignment with ArcGIS 

 

14 – May 18 

Review – Summary – Final Questions 

 

May 25 – Final Examination 


