
�

Supplementary PROJ�� Notes�

Swiss Oblique Mercator Projection
August �� ����

Release �����

by Gerald I� Evenden

This projection is an oblique Mercator that is based upon a method involving
three steps�

�� conformally transform ellipsoid coordinates to a sphere�

�� transform the spherical system so that the speci�ed projection origin will
lie on the equator� and

�� perform spherical Mercator conversion to cartesian coordinates�

The projection name used here is tentative and is derived from it use with the
Swiss coordinate system CH��	��

This projection is selected in the PROJ�
 system by �proj�somerc with pa�
rameters �lon��� and �lat�� required to specify projection origin� Optionally�
false easting and northing� �x��� and �y��� may be used as well as origin scale
factor k��� For usage with the Swiss CH��	� system� �init�world�CH����
may be used�
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Forward Projection

The �rst step is the conversion of geodetic latitude to a sphere by the following
equation�
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where � is latitude on the ellipsoid� �� is latitude on the sphere and e is ellipsoid
eccentricity� The factors c and K are determined from the designated latitude
origin of the projection� ��� First� c is obtained from�
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Next the equivalent origin latitude on the sphere is obtained by�
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Substitute �� and ��� into Eqn� � and solve for K�
Next the spherical coordinates� �� and ��� are rotated by �� about an axis

through the equator and perpendicular to the plane of the central meridian
�Wray�s simple oblique� so that the latitude �� becomes ���  	 at ���
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Finally� transform the rotated coordinates to cartesian by the spherical form
of the Mercator projection�

y  R ln tan

�
�



�
���

�

�
� y� ���

x  R��� � x� ���

where R is the geometric mean of the merdinal and parallel radius at the refer�
ence point�
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where a is the major axis of the ellipsoid� The scaling factor� k�� is not used
� �� in the Swiss version but it can reduce overall scale error if appropriately
applied�

Inverse Projection

To get the cartesian coordinates back into the rotated spherical system�
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Rotate the spherical coordinates back to the original position�
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The ellipsoid longitude is obtained from Eqn� � but latitude requires ap�
plication of Newton�Raphson method for a solution of Eqn� �� xn��  xn �
f�xn��f ��xn�� The correction ratio is�

�
C � ln tan

�
�



�
�

�

�
�
e

�
ln

�
� � e sin�

�� e sin�

��
�� e� sin� �

�� e�

where�

C 
�

c

�
K � ln tan

�
�



�
�

�

��

Use �� as the initial estimate of � and iterate until the correction ratio has
reached su�cient tolerance� The function is rapidly convergent�

Standard De�nition

The following entry has been placed in the world �le to facilitate CH��	� usage
with the PROJ�
 system by specifying �init�world�CH�����

	CH����
 � Swiss Coordinate System

�proj�somerc �lat����d�������N �lon����d���������E

�ellps�bessel �x�������� �y���������

�k����� no�defs 	


Note� the original are �reverse engineered� from decimal values as I suspect
original speci�cations were in DMS format�needs veri�cation�


