BEJIOPYCCKUIM 'OCYJAPCTBEHHbBIA YHUBEPCUTET

DaKyJbTET NPUKJIATHON MaTEeMAaTUKN U MHPOPMATUKH

Kadeapa 1uckpeTHOH MAaTEMATUKHU U AJITOPUTMUKH

AHHOTAIUA K JUIJIOMHON paboTe

«Pa3paboTKa CeCCHOHHOIO AJITOPUTMA CHKATHUSA U300PAKEHU D)

bapckuii Auton FOpbeBuu

Hay4nblii pykoBOIUTEh — KAHAUAAT (PU3UKO-MATEMATUYECKUX HAYK, TOIEHT
kageapsr BMU Bacunbkos 1. M.

Munck, 2021



Pegepar

JurimomHuas pabota, 46 c., 28 pucyHKoB, 9 IpUIOKEHHH, 15 HCTOYHUKOB.

CXXATUE JTAHHBIX, OFPABOTKA W30BPAXXEHUI, HEPOHHLIE
CETH, KOJIMYECTBO MHOOPMAIIMH, YNCJIO OBYCIIOBJIEHHOCTH,
OIIEPATOPHAA HOPMA, JUCKPETHOE KOCHMHYCHOE
[IPEOBPASOBAHME, JUCKPETHOE BEWBJIET-TIPEOGPA3OBAHUE,
T'EHETUYECKHWH AJITOPUTM.

Obvexm WCCIENOBAHUS — QJITOPUTMbI CXKATUS JAaHHBIX, U300paKEHUU H
BUJIEO, METO/Ibl HAX0XK/ICHUS KOJIMYECTBAa HHPOPMAIMH B IaHHBIX.

Llenb pabomwvl — COCTaBUTH MaTEMATHYECKYI0 MOJENb JUISl OIEHKH
3¢ (PEKTUBHOCTH AITOPUTMOB CIKATUS U300paKEHUM, OLIEHUTHh 3 (HEKTUBHOCTH
COBPEMEHHBIX AJITOPUTMOB CHKATHUSI U MCCIIEIOBATh UX HA MPEAMET MOBBIIICHUS
cTeneHu cCxatus. Pa3paboraTe MOACHb anropuTMa CHKAaTHs, TOBBIMIAIONIYIO
3¢ (PEKTUBHOCTH 3a CUET MCITOJIB30BAHUS KOHTEKCTAa CHKATHsI TIPU KOJUPOBAHUH
MOCJICIOBATEILHOCTH HW300paXEHUH, W3YYUTh BO3MOXKHOCTH IPUMCHCHUS
aNTOPUTMOB MAaITUHHOTO OOy4YeHHUs TpH (HOPMUPOBAHUHM KOHTEKCTA CXKATHSA U
MOCTPOUTH TOJHOIICHHYIO KIMEHT-CEPBEPHYIO MOJIENb AJITOPUTMA CHKATHSI.

Memoowl uccnedosanuss — METOH aHaIW3a, METOH OOOOIIECHHS, METOIbI
HaAOIIOJICHUSI K CPABHEHUS.

B xone paboTsr:

1. WccnenoBaHbl OCHOBHBIE aJITOPUTMbI M TOIXOIBI K CXKATHIO JaHHBIX,
M300paKeHU U BUJIEO.

2. Pa3zpaboTraH U peann3oBaH aJTOPUTM C)KaTHs KIIFOUEBBIX KaJpOB BUACO
Ha OCHOBE MOUCKA CXOXKUX (hPAarMeHTOB HA U300PAKCHUSX.

3. Pazpabotan u peanu3oBaH aqTOpPUTM CKATUSI TAHHBIX (M300paKeHMIT) Ha
OCHOBE BBIUMCIICHUS BEPOSATHOCTEN BCTPEYAEMOCTHU
MOCJIEI0BATEILHOCTH CUMBOJIOB (TTUKCENEH ).

4. Pa3paboTaH anropuTM aAanTHUBHOTO CXAaTUS M300paKeHHH Ha OCHOBE
METOJIOB MAIIMHHOTO OOY4YeHHWs] MW MOJENh KJIMEHT-CEPBEPHOTO
B3aMMOJCHCTBHUSI C €r0 HCIMOJb30BaHUWEM, [TOKA3aHO MPEBOCXOJICTBO
JTAHHOW MOJIETM HaJl COBPEMEHHBIMH MOJIEIISIMU CHKATHS H300paKEHUH.

Obnacms TpPUMEHEHUS: Tiepefaya U XpaHEHUE IMOCIeA0BaTEIbHOCTH
n300paxeHuit, moBeIlIeHNE 3()PEKTUBHOCTHU CHKATUS BUIEO.



Abstract

Graduate work, 46 p., 28 figures, 9 appendices, 15 sources.

DATA  COMPRESSION, IMAGE  PROCESSING, NEURAL
NETWORKS, AMOUNT OF INFORMATION, CONDITION NUMBER,
OPERATOR NORM, DISCRETE COSINE TRANSFORM, DISCRETE
WAVELET TRANSFORM, GENETIC ALGORITHM.

Object of research is algorithms for compressing data, images, and videos,
and methods for finding the amount of information in data.

Purpose of research is to create a mathematical model for evaluating the
effectiveness of image compression algorithms, evaluate the effectiveness of
modern compression algorithms, and investigate them for improving the
compression ratio. To develop a compression algorithm model that increases
efficiency by using the compression context when encoding a sequence of
Images, to study the possibilities of using machine learning algorithms in
forming the compression context, and to build a full-fledged client-server model
of the compression algorithm.

Research methods are analysis method, generalization method, observation
and comparison methods.

During the current research:

1. The main algorithms and approaches to data, image, and video
compression are investigated.

2. An algorithm for compressing video keyframes based on the search for
similar fragments in images has been developed and implemented.

3. An algorithm for compressing data (images) based on calculating the
probabilities of occurrence of a sequence of characters (pixels) is
developed and implemented.

4. An algorithm of adaptive image compression based on machine learning
methods and a model of client-server interaction with its use are
developed, and the superiority of this model over modern models of
image compression is proved.

Applications: transfer and store a sequence of images, improving the
efficiency of video compression.



