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BucHoBKH. 3a0e3neyeHHs SKOCTI JaHUX B PO3MOAUICHUX 1H(OPMALIWHUX CHCTEMaX € KPUTHYHO
BaKJIMBOIO TIPOOJIEMOIO B Cy4aCHOMY CBITI. 3pocTaroda KUIbKICTh Ta CKJIAJIHICTh JaHUX, PI3HOMAHITHICTh
apXiTEKTyp Ta BUMOT JI0 CUCTEM - YC€ I1€ YCKIIAJIHIOE IPOIIeC KOHTPOJIO SIKOCTI AaHuX. Po3poOka cucremu
KPHUTEPiiB Ta MIKAaJIM OLIHIOBAHHS JOTIOMOXE CHCTEMAaTH3yBaTH Ta CTPYKTYPYBATH OILIHKY SKOCTI JaHHX,
3a0e3neuyoun 00'eKTHBHICT Ta MOBTOPIOBAHICTh MPOLIETYPH.
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INVESTIGATION OF POSTGRESQL EXTENSIONS FOR WORK WITH COORDINATES
OF OBJECTS ON THE MAP
HOLOVACHOV M.O. (misha.golovachov@gmail.com)
Vinnytsia National Technical University

This study is dedicated to the exploration of PostgreSQL extensions for work with the coordinates of
objects on the map. The paper analyzes and compares existing extensions for working with coordinates in
PostgreSQL databases.

Today, information systems surround us everywhere and are an indispensable assistant in most areas
of everyday life. Things like a digital map and a navigation system are no longer a privilege, because now
everyone can use them. How to get to the meeting place, make the most optimal route, find the necessary
objects nearby, share the location - all this is possible thanks to online map service providers, such as
Google maps. The logic of the operation of these systems is based on the processing of the coordinates of
objects to be placed on the map. One of the convenient and powerful methods for working with
coordinates is the database extension PostgreSQL.

PostgreSQL is a powerful, open source object-relational database system that uses and extends the
SQL language combined with many features that safely store and scale the most complicated data
workloads [1]. PostgreSQL has many extensions for working with coordinates, making it a powerful tool
for building robust solutions.

The purpose of this paper is to investigate and compare the capabilities of various PostgreSQL
extensions for working with coordinates, namely to highlight their advantages, disadvantages, and areas
of application.

To choose the necessary extension that will be most suitable for solving a particular problem, you
need to weigh all the subtleties of each of them.

The most popular and powerful extensions are listed below:

1) PostGIS is a very popular open source extension for PostgreSQL that introduces support for
storing GIS (Geographic Information Systems) objects in the database and be queried via SQL [2]. It is
often used and provides wide opportunities for choosing the method of information processing. There are
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built-in functions that allow you to work with both meters and radians, degrees and other measures of
measurement. To do this, you need to specify the required SRID - the projection identifier in PostGIS. It
can find the nearest objects in selected radius or convert coordinates from one projection type to another.

2) PgRouting extends the PostGIS/PostgreSQL geospatial database to provide geospatial routing and
other network analysis functionality [3]. This can be used to plot routes on the map and find the shortest
path between objects on the map. It can build a polyline, unlike PostGis, which can only return the nearest
object without taking into account buildings on the map and other terrain features. It is based on such
well-known algorithms as Johnson’s Algorithm, Floyd-Warshall Algorithm, Dijkstra algorithm, Yen’s
algorithm, K-Shortest Path and many others.

3) PgPointcloud is an open source PostgreSQL extension for storing point cloud data and use it with
PostGIS [4]. Objects in pointcloud for PostGIS are points (PcPoint) - the basic object, and blocks
(PcPatch) - combined groups of PcPoints. Instead of a table of billions of individual PcPoint records, a
LIDAR dataset can be represented in the database as a much smaller collection (10 million) of PcPatch
records. The pointcloud PostGIS extension adds functions that allow you to perform point cloud
processing, convert PcPoint and PcPatch to geometry, and perform spatial data filtering.

4) PgSphere is a PostgreSQL extension for spherical geometry [5]. Allows you to create indexes for
sorting objects by spherical coordinates (variety of R-TREE), work with figures on the celestial sphere,
and transform on the celestial sphere. For example, the area for a circle or polygon on the celestial sphere
can be determined, the coordinates are converted to Cartesian and vice versa, the boundaries of the
constellations can be described and the location of the object inside the constellation can be described, the
boundaries of the constellations can be described and the location of objects can be checked object inside
the constellation. Given all of the above, it's clear that this extension is popular among astronomers.

Conclusion

The investigation provided comparison and detailed description of different PostgreSQL extensions.
By accessing aspects like target use case, reliability, friendliness and performance, developers can make
informed decisions to choose the most efficient solution for requirements of the project.

The advantages, disadvantages and also specific details of use cases of popular PostgreSQL
extensions, including PostGIS, PgRouting, PgPointcloud and PgSphere, have been analyzed in detail.
Each of these extensions has its own features and also some limitations. By understanding it, developers
can choose which one PostgreSQL extension will be the best suited for requirements of the project or
even combine them.
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