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Map projections are mathematical procedures that enable the mapping 

of the earth's or other celestial bodies' curved surface to a plane.  

 

The theory of map projections is often referred to as the mathematic 

cartography.  

 

The goal of studying map projections is the creation of mathematical 

basis for making maps and solving theoretic and practical problems in 

cartography, geodesy, geography, astronomy, navigation and other related 

sciences.  

http://ica-proj.kartografija.hr/home.en.html 
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1. Parameterizations of a sphere and an ellipsoid 

2. Map projections and their linear scales 

Mercator projection of a sphere 

Mercator projection of an ellipsoid 

Web-Mercator projection 

3. Loxodrome and its image in the plane of projection 

Mercator projection of a sphere 

Mercator projection of an ellipsoid 

Web-Mercator projection 

4. Comparison of the images of loxodrome in the Mercator 

and Web-Mercator projections 

 

123 equations 
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Geographic parameterization of a sphere 
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Geodetic parameterization of a rotational ellipsoid 
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Mapping a sphere or an ellipsoid into a plane = Map projection 

( , )x x   ( , )y y  
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Linear scale c for mapping a sphere 
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Linear scale c for mapping an ellipsoid 
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Mercator projection of a sphere, normal aspect 
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Mercator projection of an ellipsoid, normal aspect 
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Web-Mercator projection of an ellipsoid 
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For a curve on the rotational ellipsoid 
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For a curve on the sphere 
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Loxodrome in the Mercator projection of a sphere, normal aspect 
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Loxodrome in the Mercator projection of an ellipsoid, normal aspect 
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Image of a loxodrome in the Web-Mercator projection 
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Without a loss of generality, we can suppose that our loxodrome goes 

through the point ( , ) (0,0)  
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The difference between the image of a loxodrome in the Mercator 

projection of the ellipsoid and the image of the same loxodrome in the 

Web-Mercator can be illustrated in this way 
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To compare the azimuths 
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Thank you for you attention!  


