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The Direct Transformations Between Conformal and Equal-Area Normal Cylindrical
Projections Based on Earth Ellipsoid

LI Hou—pu', LI Hai-bo*, TANG Qing—hui’
1. Department of Navigation, Nawal University of Engineering, Wuhan 430033, Hubet Province, China;
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Abstract:In order to realize the direct transformations between conformal and equal —area normal cylindrical
projections, the direct expansions of transformations between isometric latitude and authalic latitude function are
derived with the help of computer algebra system Mathematica which has the function of powerful symbolical
operation. Their coefficients are expressed in a power series of the ellipsoid’s first eccentricity and expanded to
tenth order of e. Based on these formulae, the direct transformation models between conformal and equal -area
normal cylindrical projections are established, which could solve problems that deal with transformations when
different reference ellipsoids are used. The accuracy comparison results show that the accuracy of the direct
transformation models increases up to 3 to 5 orders of magnitude compared to that of traditional indirect models,
which could completely satisfy the requirement of the precise computation in cartography.

Key words;conformal cylindrical projection; equal —area cylindrical projection; isometric latitude; authalic

latitude function; direct transformation





