GEO-50 Version 1.3

by Jacob Wall

GEO-50 is a mostly UserRPL library written for the HP 49g+/50g calculators.  All angular input
is in the format DDD.MMSSss, North Latitude is entered and displayed as positive, and East
Longitude is entered and displayed as positive. Distances are metric.
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The main menu lists the 5 sub menus that the programs are grouped into:
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Within these 5 menus are programs capable of performing geodetic calculations including:

1. Transform UTM to geodetic and vice versa

2. Transform geodetic to geocentric coordinates (x,y,z) and vice versa

3. Transform sperical coordinates from geographic to cartesian and vice versa

4. Calculate UTM and spherical convergence

5. Perform 3D inverses between UTM, geodetic or geocentric coordinates

6. Calculate latitude with given meridinal arc length or vice versa

7. Solve spherical triangles

8. Perform direct or inverse calculations on the ellipsoid with Bowring’s equations

9. Choose one of three ellipsoids to use: WGS84, GRS80 or Clarke 1866 Spheroid

1. Transform UTM to geodetic and vice versa

a. UTM to Geodetic - Enter the UTM coordinates in the input form as shown. The results are

displayed with North Latitude positive and East Longitude positive, and elevation, scale (grid),

and combined factors.
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b. Geodetic to UTM - Enter Latitude and Longitude as DDD.MMSSsss format and an ellipsoid
height to calculate UTM coordinates and elevation, scale and combined factors.
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2. Transform geodetic to geocentric and vice versa

a. Geodetic to geocentric - Enter a latitude, longitude and ellipsoid height to calculate
geocentric x,y,z coordinates.
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b. Geocentric to geodetic - Enter x,y,z coordinates to calculate Latitude, Longitude and ellipsoid
height.
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3. Transform spherical coordinates from geographic to cartesian and vice versa

a. Geographic to cartesian - Similar to geodetic/geocentric transformations but with sperical
coordinates, enter radius, longitude, latitude and sphere height to calculate x,y,z cartesian
coordinates.
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b. Cartesian to geographic - Enter x,y,z cartesian coordinates to calculate spherical geographic
coordinates.
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4. Calculate UTM and spherical convergence

a. Spherical convergence - Enter spherical geographic coordinates for two points to calculate
spherical meridinal convergence that affects the line connecting the points.
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b. UTM convergence - Enter UTM coordinates and zone to calculate UTM grid convergence.
(Geodetic North = Grid North + Convergence)
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c. UTM convergence from geodetic coordinates - Enter geodetic coordinates to calculate grid
convergence and UTM zone.
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5. Perform 3D inverses between UTM, geodetic or geocentric coordinates

a. UTM — Enter UTM coordinates and ellipsoidal heights for two points to calculate grid azimuth
and distance, as well as scale factors, ground-level distance and sea-level distance.
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b. Geodetic — Enter geodetic coordinates and ellipsoidal heights for two points to calculate
slope distance between the two points (Dist), geodetic azimuth from Point 1 to Point 2, and
from Point 2 to Point 1, as well as ellipsoidal distance (s).
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c. Geocentric — Enter geocentric coordinates for two points to calculate slope distance between
the two points (Dist), geodetic azimuth from Point 1 to Point 2, and from Point 2 to Point 1, as
well as ellipsoidal distance (s).
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6. Calculate latitude with given meridinal arc length or vice versa

a. Known Latitude — Enter latitude and choose type of latitude (geodetic, geocentric or
parametric) to calculate meridinal arc length.
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b. Known arc length — Enter meridinal arc length to calculate latitude, since the calculation is
iterative; the result from each iteration is displayed.
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7. Solve spherical triangles

The new spherical triangle solver in Version 1.2 solves all 6 different cases of spherical triangles
where 3 parts are known. Enter 3 known parts to solve for the remaining parts, spherical
excess (E) and Omega ((A+B+C)-Pl). Enter a Radius value to also calculate area.
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8. Perform direct or inverse calculations on the ellipsoid using Bowring’s
equations

a. Direct — Enter latitude and longitude of Point 1, geodetic distance (s) and geodetic azimuth to
Point 2 to calculate latitude and longitude of Point 2 and geodetic azimuth from Point 2 to Point
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b. Inverse — Enter latitude and longitude of two points to calculate geodetic azimuths for both
directions and geodetic distance.
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Please report any bugs you may find by email to: jacobw@surv50.ca

Visit http://surv50.ca for more information about some of my other free and also commercial

software for the HP 49g+/50g calculators.



