PED®EPAT

AKTyaJbHICTh TeMH. 3 KOXHUM POKOM OOCAT JaHUX, SIKI TEHEPYIOTbCA Ta
30epiraloThCs, TUIBKH 3pocTae. lle crocyeTbcs BCIX THINB JaHUX TEKCTY,
300pakeHb, BiJI€O, ayIl0, CEHCOPHUX JaHuX, Ta 1HmMUX (opm iHbopmarii. 3
PO3BUTKOM TEXHOJOTIH 300pakKeHHS Ta BiJIEO BUINOI PO3AUIHHOI 3JaTHOCTI CTAIOTh
BCE MOMYJSAPHIKMMU. AJe i pailii € TpOMI3AKUMU Ta BEIUKUMU. Moaudikanis
AITOPUTMIB CTHCHEHHS JIONIOMarae 3MEHILIUTU iX po3Mip, 30epirarouu npu LbOMY
OPUMHATHY SKICTh MYJIbTUMEAINHOTO KOHTEHTY. 3O0UIbIIEHHS pPO3MIPY JaHHUX
MPU3BOJUTH JIO OUIBIIIOTO CIIOKUBAHHS MEPEKEBUX PECYPCIB Ta MaM'sITi, 1110 MOXKE
cTaTy poOJIEeMOIO JIJIsi KOPUCTYBAUiB Ta opraHizarii. HaaauimkoBicTh JaHUX MOXKE
Oytu 3aiiBuM (akTtopom B 30epiraHHi Ta mnepenaui iHdopmanii. EdexTuBHi
QITOPUTMHM CTUCHEHHSA JaHUX MOXYTh 3HAYHO 3MEHIIMTH i, MICIAS 4YOro s
30epeKeHHsT Ha MPUCTPOsiX abo Mpu mepenadi Mo Mepexi 3HU3UTHCS BUTPATH Ha
nam'ssiTb 1 MPOMYCKHY CIHPOMOXHICTh Mepexi. SIKIO BpaxyBaTH CIIOKHUBAaHHS
nam'sti Ta €Heprii OOYUCIIOBATBbHUX MPHUCTPOIB, TO €QPEKTUBHI aITOPUTMU
CTUCHEHHSI MOXYTh MOKPAIUTH MPOTYKTUBHICTh Ta 30€piraHHs JaHUX Ha PI3HHUX
PUCTPOSTX, BKIIOYAIOYM MOOUTHHI Tenedonu, cepepu Tomo. OTxke, Moaudikaiis
ITOPUTMIB CTUCHEHHS JAHMX 3AJIMIIAETHCA AKTYyaJbHOIO Ta BaXKJIMBOK TEMOIO B
Cy4aCHOMY CBITI, Ji€ 3pOCTa€e OOCIr Ta PI3HOMAaHITHICTH 1H(OpMaIli, a TaKOXK 1€
e(eKTUBHE YIMpaBIiHHS I1€l0 1HPOPMAIIEID CTA€ KIIOYOBUM 3aBIAHHAM IS
Oaratbox cdep KUTTS Ta Oi13HECY.

O0’€KTOM I0CJTIIZKEHHS € alTOPUTM CTUCHEHHs1 300pakeHb 6e3 BTpat QOI.

IIpeameTomM JocCiaigsKeHHs € po3poOKa BIOCKOHAJIEHOIO aJTOPUTMY
CTHCHEHHSA 300paxkeHs 6e3 BTpat QOI.

Mera poGoTH nonsrae y miJBUILEHHS €(PEKTUBHOCTI CTUCHEHHS aJrOpUTMY
QOIl. Amnaniz anropuTMy Ha MOXJIMBICTh Moaudikamii ajis 30UTbIIEHHS HOTo
edextuBHOCTI. [IpoBeneHHS TECTIB YJIOCKOHAJICHOTO aJrOPUTMY Ta OIlIHKA
eexTUBHOCTI MO (IKAITIH.

HaykoBa HOBHU3HA 11i€1 pOOOTH MOJISATAE B HACTYITHOMY:

1.CTBOpeHHSI HOBOTO TMOKPAIIEHOT0 MOJU(IKOBAHOTO aJITOPUTMYy Ta
3aCTOCYBaHHS HOTO Ha TIPAKTHII.

2. AHamTHYHA OIliHKAa €(EeKTUBHOCTI Moaudikarmii B IIOPIBHAHHI 13
MOYAaTKOBUM QJITOPUTMIB.

IIpakTnyHa HiHHiCTH 11i€i poOOTH, 11€ CTBOPEHI MOIM(DIKOBAHI AITOPUTMH.
Moaudikariii, o MOKpaIyrOTh eHEeKTUBHICTh POOOTH MOYATKOBOTO aJTOPUTMY.

Anpobania po6oTu. OCHOBHI TOJIOKEHHS 1 pe3ylbTatd podoTu Oynu
npeacTaBieHi Ta o0ropoproBanuck Ha XV| HaykoBii KOoH(EpeHIlii MariCTpaHTiB Ta
acmipanTiB «[Ipukmamna maremarnka ta komm OTHHT» [IMK-2023 (Kuis, 28-23
muctonana 2023 p.).Takoxk, B HAyKOBIi CTaTTi, HA CTOPiHKaX XypHary «BicHUK
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HamionanpHoro texuiu"oro yHiBepcutety “XIII”. Cepisa : Cucremuuii anamis
YIOPaBIIHHS Ta 1HPOPMAIIIHI TEXHOIOT11»

CtpykTypa Ta 00car pod6oTH. Maricrepcbka AucCepTallis CKIIAJa€ThCs 3
BCTYIYy, YOTUPHOX PO3/LTIB Ta BUCHOBKIB.

YV ecmyni mopaHo 3arajibHy XapakKTEpUCTUKY pPOOOTH, 3pOOJICHO OIIHKY
Cy4acHOT0 CTaHy NpoO0jaeMu, OOTPYHTOBAHO aKTYaJIbHICTh HAMPSAMKY JOCITIKEHbD,
chopMynbOBaHO METy 1 3aJadil JOCHIJKEHb, IIOKa3aHO HAayKOBY HOBHU3HY
OTPUMAHUX PE3YJIbTATIB 1 MPAKTUYHY LIHHICTH POOOTH, HABEJAEHO BIJOMOCTI PO
arpoOailito pe3yJbTaTiB 1 iXHE BIPOBAKCHHS.

Y nepwiomy po30ini pO3TISAHYTO ICHYIOYI QIrOPUTMH CTHUCHEHHS JaHUX.
O3HaOMUITUCB 13 BIACTUBOCTSIMM SIKI MAa€ 300pasKeHHS.

YV opyeomy po3oini. JleranbHO po3rIsiHYIM onuc aroputmy ctucHeHHs QOl.
O3HAMOMUITUCH TEOPETUYHO 13 apXITEKTYPOIO arapaTHUX MPUCTPOIB Ta TEOPETUIHO
PO3MIISHYIM pealizaliio Koaepa Ta aekoaep it anroputmy QOI. Posrmsnynu
cocobu Moxaudikamii pi3HUX anroputMmiB. PosrmsHynu aBi Momudikarii
AITOPUTMY Ta BU3HAUUIIU X OCOOJIMBOCTI.

Y mpemvomy po3oini . Po3riasiHynu nporpaMHe cepeoBHILE 11 pO3pPOOKHU Ta
BUOIp MOBH NIpOorpamyBaHHs. JleTanbHO pO3IJSHYJIH peali3alilo  KOXKHOIo 13
BapiaHTIB MoOAM(]IKALil Ta OCHOBHOrO airoputMmy. llopiBHsuM 3MIHM B KOII
aIropuT™My 13 moyatkoBuM. Omnucanyd  TEOPETUYHO BIUIMB Moaudikaiii Ha
pe3ynbTar.

YV uemseepmomy pozoini Omnucanu HAO0OpPH MAaHUX JUIsI TPOBEJICHHS
JOCIIKCHHS. BUKOHANMM eKCIepuMEHTalbHE JOCTIKCHHS Ha pi3HUX Habopax
300pakeHb. EKCIepUMEHTaNbHO MIATBEPAUTH TIOKPAIICHHS aJTOPHTMIB Ta IX
JOIIBHICT. J[oAaTKOBO MTPOBEIN AOCIIKEHHS Ha SKICTh CTUCHEHHS 300pakeHb y
dopmarti qoi y zip-apxiBax.

V 6ucnosexax mpencTaBiieHi pe3yiabTaTH MPOBEAECHOI pOOOTH.

PoGoTta mpencraBiena Ha 85 apkymax, MICTUTh TMOCHJIAHHS Ha CITMCOK
BUKOPHUCTAHUX JIITEPATyPHUX JDKEPEIL.

KarouoBi cioBa: crucuenns ganux, QOI, koedimient crucuenns, Python,
PyCharm
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ABSTRACT

Actuality of theme. Every year, the volume of data that is generated and stored
only grows. This applies to all types of text data, images, video, audio, sensory data,
and other forms of information. As technology advances, higher resolution images
and videos are becoming increasingly popular. But these files are bulky and large.
Modification of compression algorithms helps to reduce their size, while
maintaining an acceptable quality of multimedia content. Increasing data size leads
to higher consumption of network resources and memory, which can be a problem
for users and organizations. Data redundancy can be an unnecessary factor in
information storage and transmission. Effective data compression algorithms can
significantly reduce it, after which memory and network bandwidth costs will be
reduced for storage on devices or for transmission over the network. Considering the
memory and power consumption of computing devices, efficient compression
algorithms can improve the performance and storage of data on various devices,
including mobile phones, servers, and more. Therefore, the modification of data
compression algorithms remains a relevant and important topic in today's world,
where the volume and variety of information is growing, and where effective
management of this information is becoming a key task for many areas of life and

business.

The object of research is a QOI data compression algorithm.

The subject of the research is improving the quality of data compression that

the QOI algorithm provides.

The goal of the work: analysis of the QOI compression algorithm;
consideration of the possibility of modifying the algorithm to increase its efficiency;
conducting tests of the modified algorithm and evaluating the effectiveness of the

modifications; creation of modified versions of the algorithm;
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Scientific novelty:
1. Creation of a new modified algorithm and its application in practice.

2. Analytical assessment of the effectiveness of modifications in comparison

with the original algorithms.

Practical value of the results obtained in the work is that modified algorithms
were created. Modifications that improve the efficiency of the initial algorithm.
Testing and analysis was carried out to determine the effectiveness of modifications

on certain types of images.

Approbation of work. The main provisions and results of the work were
presented and discussed at the XVI Scientific Conference of Master's and
Postgraduate Students "Applied Mathematics and Computing" PMK-2023 (Kyiyv,
November 28-23, 2023), as well as in a scientific article, on the pages of the journal,
Bulletin KhPI National Technical University. Series: System analysis of

management and information technologies.

Structure and scope of work. The master's thesis consists of an introduction,

four chapters and conclusions.

The introduction provides a general description of the work, assesses the
current state of the problem, substantiates the relevance of the research direction,
formulates the purpose and tasks of the research, shows the scientific novelty of the
obtained results and the practical value of the work, provides information on the

approbation of the results and their implementation.

In the first section, existing data compression algorithms are considered. We

got acquainted with the properties of the image.

In the second chapter. The description of the QOI compression algorithm was

considered in detail. We got acquainted theoretically with the architecture of
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hardware devices and theoretically considered the implementation of the encoder
and decoder for the QOI algorithm. We considered ways to modify various
algorithms. We considered two modifications of the algorithm and determined their

features

In the third chapter. We considered the software development environment and
the choice of programming language. The implementation of each of the
modification options and the main algorithm was considered in detail. We compared
the changes in the algorithm code with the initial one. The impact of the modification
on the result was described theoretically.

In the fourth chapter, the datasets for the research were described. An
experimental study was performed on different sets of images. Experimentally
confirm the improvement of algorithms and their feasibility. In addition, research
was conducted on the quality of image compression in qoi format in zip archives.

The results of the work are presented in the conclusions.

The work is presented on 83 sheets, contains links to the list of used literary

sources

Keywords: data compression, QOI, compression ratio, Python, PyCharm.
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