global coordinate system

[locations on the earth]
Conventions

Aviation



Destinations specified as sea-level locations



Current position specified including height information

Cube:

25,000 km along one side

earth_radius = 6378.1 km
centre_x = (25000 - 2 * earth_radius) / 2 + earth_radius
centre_y = (25000 - 2 * earth_radius) / 2 + earth_radius
centre_z = (25000 - 2 * earth_radius) / 2 + earth_radius
axis:



x to the right

y upwards

z to the back


longitude 0 facing to the left
maximum height representable: approx 6,000 km vertically upwards

 
(satellites 100 km upwards)


The location of a point is a base-2 3-dimensional number (location reference)
Map inputs

To show the ground height/maximum height at 1km intervals requires 1.6 billion items

format

xxxx xxxx xxxx xxxx aa

error +/- 480m horizontal distance

xxxx xxxx xxxx xxxx xxxx aa

error +/- 23m horizontal distance
error = +/- 25000000 / 2 ^ number_digits 

a cube around the earth, side length 25,000km

all points within the cube can be represented

3-d number representing the position (including the vertical height)

check digits aa - AZ

check digits

a*1 + b*3 + c*5 + d*7 + e*9 etc... = total

check digit 1 = total mod 26      (letter A to Z)

check digit 2 = total mod (26*26) (letter A to Z)

detection of an incorrect digit (99.9%)
location reading: 
height above sea level (the sphere), 

conversion to/from latitude & longitude

distance between two locations, as traveled along the surface of the sphere

etc....

functions

cgs to lat/long

lat/long to cgs

distance between two locations

vertical height of the cgs reference

calc approximate error

convert location to same location at sea level (point on the shere)
compass heading to destination

	Heights are referenced to an ideal world shape being a sphere. Ground heights may be higher or lower than  'sea level'.

	Heights at the poles are generally -23km due to the radius of the earth being larger at the equator than the poles


navigation system

height above the terrain

height above the highest peak with 100 miles.

