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Repres enting areas  with 
polygons  

Areas  (e.g. ports , res erves , countries ) may not 
be contiguous  and may have holes  

Polygon-bas ed s olutions  need to have inclus ive 
loops  and exclus ive loops , and multiple of both 

Polygons  can have thous ands  of points   
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Repres enting areas  with 
collections  of cells  

Areas  repres ented by a collection of "cells " 

Cells  s ubdivide into s maller cells  and s o on 

Can repres ent bus ines s es , ports , cities , countries  
etc. 
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Two approaches  from Google: 

S2 Geometry Library 

Open Location Code 

 

Both projects  are free to download and use for any purpose 



S2 Geometry Library 

Cells  range in s ize from ⅙ of the world to ~1cm2 

Cell IDs  are 64-bit integers  

Created by projecting points  on a s phere into a cube 

Point locations  are the cube face + pos ition on the face 
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S2 Geometry Library 

Single S2 cell 

Each cell can be divided into four children 

Level 13 (0 is  huge, 30 is  tiny) 

1.2km on each s ide 



S2 Geometry Library: 
Does  A contain B? 

The ID of the parent s tarts  the ID of it's  children 

B is  a child of A, s o its  ID s tarts  with A's  ID 

C is  not, s o its  ID will s tart with s omething els e 

This is a very cheap, fast operation 
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S2 Geometry Library: 
Covering of cells  

Methods  to create internal/external coverings  

Converts  polygon to a lis t of cell IDs  

Selectable precis ion 

J us t a lis t of numbers  



Open Location Code 

Simple, s hort encoding of latitude and longitude 

Provides  a s treet addres s  for people who do not have one  

E.g. people living in s lums , favelas , cities  with unnamed roads  

 



Open Location Code 

OLC us es  a 20x20 degree-bas ed grid (each cell is  
divided into 400) 

Cell IDs  are a mix of digits  and letters , s pecifically 
chos en to avoid s pelling words  

OLC cells  align with latitude and longitude 



14.907927, -23.520306 
14° 54' 28" N  23° 31' 13" W 

796RWF5J +PW WF5J +PW, Praia 



OLC uses a 20x20 degree-based grid 

Easy to print on paper maps 
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Indexing and s earching 

"Find all hos pitals  within 50km": define a polygon then 
tes t for inclus ion - inefficient 

Alternatively, each item has  the cell for its  location and 
all parent cells  

Define cell collection for area of interes t, and get all 
items  with a parent in that collection 
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Key points  

Open Location Codes  des igned to be us ed by people, S2 by computers  

An S2 cell has  4 children, an OLC code has  400 

Both s ys tems  have s ome dis tortions  (cells  are not s quare) 

Open Location Codes  are s upported on Google Maps  

Open Location Code has  an active development community 

Both projects free to use for any purpose, including commercial 



References 

S2 Geometry Library: pres entation, code 

Open Location Code: home, code 

https://docs.google.com/presentation/d/1Hl4KapfAENAOf4gv-pSngKwvS_jwNVHRPZTTDzXXn6Q/view
https://code.google.com/archive/p/s2-geometry-library
https://github.com/google/open-location-code
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