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VY nepuiomy po3auni po3risIalOThCS TEOPETUUHI OCHOBU TeoiH(OpMAIIMHUX
cucrteM (I'IC), 3aranbpHi BIJOMOCTI, TUIHM JaHUX Ta CIOCOOM iX MpENCTABICHHS, a
TAaKOX aHaJI3yeTbCAd MOTOYHMHM cTaH Ta mpobiema oOcsriB nanux B ['IC-cucremax.
Takox po3risanyta pois ['IC B po6OTI 3a/113HUYHOTO TPAHCIIOPTY.

Hpyruii po3ain - po3rIsiHYTI OCHOBHI METOJI KOoMIpecii, 0 3a0e3MnevuyroTh
CTUCHEHHSI 300pakeHb 3 BTparamu abo 0e3 BTpaT. AHamni3 crneuu@ikud KOoJyBaHHS
NPOCTOPOBHX JaHWX, a TaKOX Cy4YacHi BifeokoJeku. IIpeacTraBieHO OIIHKY
e(eKTUBHOCTI 3aCTOCOBAHUX METO/I1B BIAMOBIAHO IO KPUTEPIiB TOYHOCTI Ta 0OCATY.

Tpertiii po3AlUT MpPUCBAYEHUN MPAKTUYHINA peanizaiii MeTOJIB onTuMizalii. Y
PO3IUI1 TIOAAHO PE3yJIbTaTH EKCIEPUMEHTAIBLHUX JOCHIKeHb 1010 €(EeKTUBHOCTI
BUKOPHUCTAaHHS OOpaHWX METOJIIB CTHCHEHHSI Y PEAIbHUX YMOBAaX, OI[IHIOETHCS 00CST
BijieoapxiBiB s pisHux kozaekiB (H.265, H.264, MPEG-4, Motion JPEG),
IPOBEJICHO OIIHKY MPOJYKTUBHOCTI Ta ONTHMI3allii MIPOLECIB 3 ypaxyBaHHIM
crnenudiku I'IC.

MeTtoau JfociikeHHsi. Y poOOTI BHUKOPHUCTAHO KOMIUICKCHHMHM TMIXij,
BKJIIOYAIOYM aHaJll3 HAyKOBUX JIKEpes, MaTeMaTHYHE MOJEIIOBAaHHS IIPOLECIB,
IIPOBEACHHS CKCIIEPUMEHTAIBHUX JOCHIJKeHb, a TaKOX CTaTHCTHYHY OOpPOOKY
OTPUMAaHUX PE3yJIbTATIB.

PexoMeHaanii 11010 BUKOPUCTAHHS TA Pe3y/JbTATH BIPOBAIKEHHS.

PekomeHn0BaHO /10 BUKOPUCTaHHA JJIs  YNPaBIiHHSI  MHIACHUCTEMaMHU
BiJIEOCTIOCTEPEIKEHHS B PI3HUX Tally3iX, BKIIOYAIOUN TPAHCIIOPTHY 1HOPACTPYKTYPY,
Ta 00'€KTH KPUTUYHOI IHPPACTPYKTYpU 3 METOIO MPUCKOPEHHS 00pOOKM Ta mepeaadi

iHbopMmarlii B cuctemax nepenadi, a Takoxk y ['IC pi3HUX BUIIB CKIIQHOCTI.




ANNOTATION

The relevance of this work is driven by the growing role of geoinformation
technologies in the digital transformation of society. A substantial part of information
Is presented in the form of video data, which is stored as massive digital arrays. These
data volumes create a significant load on information storage and transmission
systems. Due to limited bandwidth, existing communication channels cannot ensure
the necessary efficiency in video data transmission, which is critically important for
applications such as monitoring, security, and emergency response. This issue can be
addressed by improving video compression methods, which significantly reduce the
amount of transmitted data without substantial loss of quality. The use of such
algorithms ensures faster transmission, optimized use of network resources, and
efficient storage of video materials within GIS platforms.

Keywords: GEOINFORMATION SYSTEM, TELECOMMUNICATION
SYSTEMS, DATA  COMPRESSION, DIGITAL IMAGES, VIDEO
INFORMATION, COMPRESSION METHODS, CODEC.

Research object — video information used in processing and transmission in
geographic information systems.

The aim of the work is to reduce the time required for processing and
transmitting information in systems that use geographic information technologies.

The structure and scope of the work is 68 pages of printed text. The work
includes an introduction, three chapters, conclusions, and a list of sources used.

Chapters of the qualification work:

The first section covers the theoretical foundations of geographic information
systems (GIS), general information, data types and methods of representation, and
analyzes the current state and problem of data volumes in GIS systems. The role of
GIS in the operation of rail transport is also discussed.

The second chapter examines the main compression methods that provide lossy

or lossless image compression. It analyzes the specifics of spatial data encoding, as
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well as modern video codecs. An assessment of the effectiveness of the methods used
Is presented in accordance with the criteria of accuracy and volume,

The third chapter is devoted to the practical implementation of optimization
methods. The section presents the results of experimental studies on the effectiveness
of using selected compression methods in real conditions, evaluates the volume of
video archives for different codecs (H.265, H.264, MPEG-4, Motion JPEG), and
assesses the performance and optimization of processes, taking into account the
specifics of GIS.

Research methods. The work uses a comprehensive approach, including
analysis of scientific sources, mathematical modeling of processes, experimental
research, and statistical processing of the results obtained.

Recommendations for use and implementation results.

Recommended for use in managing video surveillance subsystems in various
industries, including transport infrastructure and critical infrastructure facilities, in
order to accelerate the processing and transmission of information in transmission

systems, as well as in GIS of various levels of complexity.
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