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2. Image compression methods in Internet of Things systems on microcontrollers

Pedepar:

1. Incepranist IpUCBsAYEHA BUPILIEHHIO aKTyaJbHOTO 3aBJAHHS — NOCJiI)KEHHIO €(PEKTUBHOCTI BUKOPUCTAHHS
BEIBJIET-TIEPETBOPEHD [I7Is1 CTUCHEHHSI 300pakKeHb y BOYJJOBAaHUX CUCTEMAaX 3 0OMEXEHMMU PeCypcaMy Ta
BU3HAYEHHIO e(PEeKTUBHUX NTapaMeTpiB KoMmIpecii. [lj1s1 1boro 6yJy npoaHaizoBaHi icHY04i MeTOIU CTUCHEHHS,
IIPOBEJEHO iX MOPIBHSIHHS, BUSIBJIEHO OCHOBHI HEJIOJIIKM Ta 3allPOIIOHOBAHO LUIJIIXM iX YCYHEHHS. Y po0OTi Brepiie
IIOCTaBJIEHA Ta PO3B'sI3aHa 33/1a4a 3HaXOKEHHS BIJIMBY PiBHS AEKOMIIO3ULlii BeliBlIeT-NIepEeTBOPEHHS HA SIKICTb
BiJHOBJIEHOT'O 300pa’KEHHSI Y CUCTEMax Ha MIKDOKOHTPOJIepax, LOCIiIP)KeHO 0COBIMBOCTI pOOOTH Pi3HUX TUIIIB
BeliByeTiB (Xaapa, Jobeu, Koipier) y noennansi 3 JPEG-cTucHeHHSM. Bniepiiie npoBejeHO NOPiBHSJIbHUN aHali3
BHMKOPHMCTAHHSI QJIFTOPUTMIB EHTPOIIMHOrO CTUCHEHHS, 30KpeMa MeTofiB Xadppmana Ta RLE, y KOHTeKCTi ix
3aCTOCYBaHHS 1J11 0OMEXEHUX 00YMCII0BAIbHUX PECYPCiB. 3alIPOIIOHOBAHO Ta pPeali30BaHO HOBUI METOZ,

aJanTyUBHOI Kopekuii apTedaxTiB, 1[0 BUHMKAIOTh IIPYU 6araTopa3oBOMY 3aCTOCYBaHHI BEeMBJIET-IIEPETBOPEHD Y



noenHaHHi 3 JPEG-CTUCHEHHSM, KU JO3BOJISIE TOKPALIUTHU SIKICTh BiTHOBJIEHOTO 306pakeHHs 6€3 3HaYHOTO
30i1bIIEHHS 00YUCIIOBAIbHUX BUTPAT.

2. The dissertation is devoted to solving a topical problem - studying the effectiveness of using wavelet transforms
for image compression in embedded systems with limited resources and determining the optimal compression
parameters. For this purpose, existing compression methods were analysed, their comparison was carried out, the
main shortcomings were identified and ways to eliminate them were proposed. The work is the first to set and
solve the problem of finding the influence of the decomposition level of the wavelet transform on the quality of the
restored image in microcontroller systems, and to study the features of the operation of different types of
wavelets (Haar, Daubéchy, Coiflet) in combination with JPEG compression. For the first time, a comparative
analysis of the use of entropy compression algorithms, in particular the Huffman and RLE methods, in the context
of their application for limited computing resources was carried out. A new method of adaptive correction of
artifacts that arise during repeated use of wavelet transforms in combination with JPEG compression was
proposed and implemented, which allows improving the quality of the restored image without a significant
increase in computational costs.
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