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The aim of this presentation:

To show some problems we encountered and 

The need to continue the fight against illusions in the theory of map projections



Globe is the most 

faithful representation 

of the Earth





Map projections and maps are ubiquitous

- atlases
- texbooks
- encyclopedias
- Internet
- …



Pandemic in cartography



http://www2.geof.unizg.hr/~nvucetic/OGI_kart_proj.pdf

Cylindrical projections

http://www2.geof.unizg.hr/~nvucetic/OGI_kart_proj.pdf


http://www.pfri.uniri.hr/~brcic/downloads/3.%20TERESTRICKA%20NAVIGAC
IJA_%20Kartografske%20projekcije.pdf

Cylindrical projections

http://www.pfri.uniri.hr/~brcic/downloads/3.%20TERESTRICKA%20NAVIGACIJA_%20Kartografske%20projekcije.pdf


Cylindrical projections

https://hr.wikipedia.org/wiki/Mercatorova_projekcija

https://hr.wikipedia.org/wiki/Mercatorova_projekcija


Cylindrical projections

https://en.wikipedia.org/wiki/Map_projection

https://en.wikipedia.org/wiki/Map_projection


Cylindrical projections

http://egsc.usgs.gov/isb//pubs/MapProjections/projections.html

http://egsc.usgs.gov/isb/pubs/MapProjections/projections.html


Cylindrical projections

http://www.slideshare.net/yourmohsin/projec
tions-and-coordinate-system

http://www.slideshare.net/yourmohsin/projections-and-coordinate-system


Cylindrical projections

http://lazarus.elte.hu/~guszlev/vet/cylin.htm

http://lazarus.elte.hu/~guszlev/vet/cylin.htm


Cylindrical projections

https://mgimond.github.io/Spatial/coordinate-systems.html

https://mgimond.github.io/Spatial/coordinate-systems.html


Cylindrical projections

http://support.esri.com/other-resources/gis-
dictionary/term/cylindrical%20projection

http://support.esri.com/other-resources/gis-dictionary/term/cylindrical%20projection


Cylindrical projections

http://www.codeguru.com/cpp/g-m/bitmap/viewers/article.php/c9187/2D--3D-
Visualization-Techniques-for-GeoReferenced-Images.htm

http://www.codeguru.com/cpp/g-m/bitmap/viewers/article.php/c9187/2D--3D-Visualization-Techniques-for-GeoReferenced-Images.htm


Cylindrical projections

http://nptel.ac.in/courses/105102015/42

http://nptel.ac.in/courses/105102015/42


Cylindrical projections

http://maps.unomaha.edu/Peterson/gis/notes/MapProjCoord.html

http://maps.unomaha.edu/Peterson/gis/notes/MapProjCoord.html


Cylindrical projections

http://www.geography.hunter.cuny.edu/~jochen/GTECH361/lectures/lecture04/co
ncepts/Map%20coordinate%20systems/Cylindrical%20projections.htm

http://www.geography.hunter.cuny.edu/~jochen/GTECH361/lectures/lecture04/concepts/Map%20coordinate%20systems/Cylindrical%20projections.htm


Cylindrical projections

http://web.gccaz.edu/~lnewman/gph111/topic_units/systems_grid_proj/sys
tems_time/systems_time2.html

http://web.gccaz.edu/~lnewman/gph111/topic_units/systems_grid_proj/systems_time/systems_time2.html












Prof. Dr. at the Faculty of Electrical Engineering and Computing:

In addition to the cylindrical surface, cone, pseudo and sinusoidal 

cylindrical surfaces and planes can be used for projection.



Pseudosomething ...



It is obviously a pandemic



For information on indications, precautions and side effects
ask your doctor or pharmacist



Contributions to the Use of Mathematics
and its Applications





Close, C. F. and Clarke, A. R., (1911): Map projections: 

Encyclopaedia Britannica, 11th ed., v. 17, p. 653-663, 

reprintings to 1960

Conical projections are those in which the parallels are represented 

by concentric circles and the meridians by equally spaced radii. 

There is no necessary connexion between a conical projection and 

any touching or secant cone. 

The name conical is given to the group embraced by the above 

definition, because, as is obvious, a projection so drawn can be 

round to form a cone.



Lee, L. P. (1944): The Nomenclature and Classification of 

Map Projections, Empire Survey Review, No. 51, Vol. VII, 

190–200.

Cylindric: projections in which the meridians are represented as a 

system of equidistant parallel straight lines, and the parallels by a 

system of parallel straight lines at right angles to the meridians.

Conic: projections in which the meridians are represented as ...

Azimuthal: projections in which the meridians are represented as ...

No cylinders, no cones, ... ?!



"No reference has been made in the above definitions to cylinders, 

cones or planes. The projections are termed cylindric or conic 

because they can be regarded as developed on a cylinder or cone, 

as the case may be, but it is as well to dispense with picturing 

cylinders and cones, since they have given rise to much 

misunderstanding. 

Particularly is this so with regards to the conic projections with two 

standard parallels: they may be regarded as developed on cones, 

but they are cones which bear no simple relationship to the 

sphere."



There are many map projections

Most important is the distribution of distortion

How to measure the distortion?

Locally, e.g. by using Tissot’s indicatrix or ellipse of distortion

Let a and b be semiaxes of such an ellipse 



Hammer projection with Tissot's indicatrices showing the 

distribution of linear distortions. 

Source: 

https://commons.wikimedia.org/wiki/File:Hammer_projection_with_ 

Tissot %27s_indicatrix.png



Let us first note that it is always a>0 and b>0 
and that can not be a=b=1 at all points

If a=b=1 at all points then there is a map projection without distortion!

But Euler proved that this was not possible in 1777



At some point or at all points of some line it can be a=b=1

If it is a=b=1 at some point then we say that there is no distortion at that point or 
that the distortion at this point is equal to zero

If at all points of a line a=1 then it is not generally the line without distortion, but 
we can say that this line is equidistant in the direction of maximum linear scale

If at all points of a line b=1 then it is not generally the line without distortion, but 
we can say that this line is equidistant in the direction of minimum linear scale 

If at all points of a line a=b=1 then it is a line without distortion, a zero-distortion 
line or a standard line



a = 1 b = 1 a = b =1

In a point 11 12 13

Along a 

line
21 22 23

In an area 31 32 33

Standard points and lines vs. equidistant points and lines



Source: Richardus and Adler 1972, p. 94. 

Generally a misguided approach accompanied by an untruthful 

statement: 

"This is the Lambert conical conformal projection with two 

standard parallels. The cone intersects the ellipsoid at these 

parallel circles."

Illusion or misconception



n=1 

Equidistant projection along meridians
Length of cone generatrix = Arc length of meridian ?

mn=1

Equal-area projection

Area of the trancated cone lateral surface = Area of the spherical segment ?







Let us remember

Cylinders do not exist in cylindrical projections in general.



https://www.britannica.com/science/Mercator-projection









Do we need developable surfaces?

The authors of the oldest projections did not 
define their projections using auxiliary or 
developable surfaces

Mercator Lambert



Do we need developable surfaces?

Developable surfaces are widely accepted in teaching of map 
projections.

It is almost impossible to find a publication that deals with map 
projections in general and without developable surfaces story. 

If found, it usually classifies projections as cylindrical, conical and 
azimuthal/planar, and applies developable surfaces to define the 
projection aspect.



Let us remember

It is not wise to use auxiliary surfaces when interpreting map 
projections because:

• Most map projections do not have an auxiliary surface in their 
definition

• Application of the auxiliary surface can lead to the wrong 
conclusion about the distribution of deformations (standard 
parallels)

We don’t need developable surfaces



Conclusion

Critical thinking is an indispensable condition!


