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Puc. 2 — inTepdeiic kopuctyBaua

BucHoBku. B pe3ynbraTi BUKOHAHOI poOOTH OYIIO CTBOPEHO MPOTPaMHHUN 3aCTOCYHOK,
0 eQeKTUBHO aBTOMATH3y€ MPOIEC TECTYBaHHS 3HAHb CTYJEHTIB. [lepCreKTUBU pPO3BUTKY
MPOrPaMHOTO 3aCTOCYHKY JUIsl TECTYBaHHs 3HaHb CTYJICHTIB BENUKiI Ta pi3HOMaHiTHI. llei
MPOEKT MOKE OYTH MPOJOBKEHO Ta MOJIEPHI30BAHO B HACTYITHUX HAIPIMKaX:

e Posmmmpennss QyHKHiOHANBHOCTI . B MaliOyTHOMY MOXKJIMBO J0JaTH HOBI THIH
MUTaHb Ta CTBOPEHHS CUCTEMHU aHATITUKY JIJIS TIOJIETIICHHSI aHaJi3y YCIiXiB CTYACHTIB.

eInTerpamia. LliTkoM MOXIMBO IHTEPTpyBaTH CHUCTEMY 13 IHIIMMH CHCTEMaMH
YIpaBIIHHS HaBYaHHS.

e llITyunmii inTesekt. locuts nomynspHuii crocid s aBTOMaTHYHOI T'eHepallii MUTaHb.

e [Iepconanizanis. IlokpameHsHs (yHKIiOHaTy BIAMOBIAHO A0 CHEeUU(IYHUX MOTPed
KOPUCTYBayiB
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3anpononosano po3pobKy cucmemu as8MOMaAmMu308aHO20 YNPAGIiHHA 0iON1i0meKon 3
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CyuacHi 0610710TE€KH CTUKAIOTHCS 3 PAJOM CKJIAJHUX 3aBJIaHb, MOB'SI3aHUX 3 YIPABIIHHIM
BEJIMKUMU oOcsiraMu iH(popMallii Ta 3aJ0BOJICHHSAM 1HIUBIIyaIbHUX TOTped yuTaviB. Po3poOka
Ta BIOPOBA/KCHHS IHHOBALIMHUX CHUCTEM YHOpaBIiHHS Oi0mioTekamu, MmO 0a3yloThCS Ha
MepPEeAOBUX TEXHOJOTIAX Ta IMITYYHOMY 1HTEJICKTI, CTa€ aKTyaJIbHUM PIIICHHSAM JJIsi ONTUMi3allii
IIUX MPOIIECIB Ta MOKPALICHHs 00CIyrOBYBaHHS KOPUCTYBAUiB.

AKTyasnbpHICTh JAaHOI T€3M HOJATrae y TOMY, L0 Cy4yaCHMH CBIT 3a3HA€ 3HAYHUX 3MIH Y
cdepi moctyny mo iHndopmarii Ta pecypciB. bibmioTeku, sk HEBiJ'€MHa 4acTHHA Ili€l cdepu,
MMOBHHHI BJOCKOHAJIIOBATHUCS, IIOO0 BiAMOBiIaTH moTpedam cBoiX kopucryBauiB. LlTyunuii
IHTENIEKT [03BOJISIE ABTOMATH3yBAaTH Ta TOKPAIIUTH MPOIECH MOUIYKY Ta pPEeKOMEHIalin
JiTepaTypH, 3a0e3Meuyoun YuTadaM O1IbI e(peKTUBHUHN Ta TIEPCOHATI30BAaHUM JTOCBI/I.

Cucrtema aBTOMaTH30BaHOTO YIpaBiiHHS 0i07i0TEKOI0, siKa Oy/e MpencTaBiieHa B JaHii
Te31, BUKOPUCTOBYE TepenoBi TexHousorii, Taki sk Python, OpenAl, Django, Django REST
Framework, Celery, Redis, Rabbitmq, Postgresql, Docker, Nginx iHmi, i CTBOpEHHS
OTYKHOTO Ta THYYKOT'O iHCTPYMEHTY. i )yHKIIOHAIbHICTb OXOILIIOE:

- Peectpamis, aBropumzamis, BIOHOBICHHS mapoio. Peecrpamis Ta aBTOpH3AIlis
JI03BOJISIFOTh  KOPUCTyBauaM 3pY4YHO CTBOPIOBATHM OOJIIKOBI 3alMCH, YBIHTM B HUX Ta
3a0e3neunTH 0e3MeKy CBOTO MapoIIio Yepe3 BiAHOBICHHS 32 JIOTIOMOTO0 MOITH.

- Kareropii kaur Ta BinoOpakeHHS HOBHHOK. Lli QyHKIIOHATbHI MOMKJIMBOCTI
pOOJIATH HaBITalil0 Ta MOIIYK KHUT HAa CalTi OUIbII 3pYyYHHUMH Ta CIPHUSIOTH 3aTyYCHHIO
KOPHCTYBaiB uepe3 BiJoOpaskeHHsI HOBUHOK Y KOKHIM KaTeropii.

- [Tomyk kHWT 3a Ha3BOIO Ta aBTOPOM. [lOIIYKOBUE 1HCTPYMEHT CIPOIIY€E HABITaIlif0
KOPUCTYBaYiB 1 JO3BOJISIE iM IIBUKO 3HAXOJUTU KHUTHU 32 IXHIMHU Ha3BaMu a00 aBTOpaMH.

- OinpTpyBaHHS KHUT TIPH TOHIYKy. Jlormomarae KopucTyBauaM TOYHIIIE HalAIITyBaTH
TMOIIIYK 1 3HAWUTH KHUTH, SIK1 HalKpallle BiJIMOBIAAI0Th IXHIM BUMOTaM 1 BIIOJI00AHHSIM.

- PesepBanist kaur. /[03BossA0Th €(EeKTUBHO KEPyBaTH pe3epBallisIMU KHHI, CIPOIIYIOTh
CIUJIKYBaHHS MIX KOPUCTyBauaMH Ta aJMiHICTPaTOpaMH, a TaKoX 3a0e3MeuyloTh KOHTPOJb 32
MTOBEPHEHHSM KHUT Ta YHUKHEHHSM IPOCTPOYCHb.

- Komenrapi no xnur. Llg ¢yHKUOiss [103BOJIsiE  KOPUCTyBauaM BIJIBHO  JUIMTHCS
BpOKEHHAMM Bl KHMI Ta 3abe3neuye Oe3leKy Ta aJleKBaTHICTb KOMEHTapiB 3aBISKU
aBTOMaTHU30BaHii Mozepallii 3 BAKOPUCTAaHHSM IITYYHOTO 1HTENEKTY.

- Ouinku 1o KHWT. J[03BOJISIE KOPHCTyBauaM BHpakaTH CBOIO TyMKY IOJO KHHUTH Ta
JI0NIOMarae iHIIMM YUTayaM po3yMITH 3arajibHy OLIIHKY Ta MOMYJSPHICT KHUTH Ha CaiTi.

- [leperusig 3ape3epBoBaHUX KUHT. Jl03BOJISIE KOPUCTYBadaM BECTH KOHTPOJIb HAJl CBOIMH
pes3epBallisiMy, CI1IKYBaTH 3a IXHIM CTaTyCOM Ta OTPUMYBATH iH(OpMaIlito Mpo IXHi moTouHui
CTaH Ha CauTi.

- Haltnonynspuimi kHurn B Oi6mioreni. Jlo3Bosse KOpHUCTyBadaM JIETKO 3HAWTH Ta
J3HATHCS TPO HaWKpamy KHUTH B O10710TeIll Ha OCHOBI PEUTHHTIB, BCTAHOBJICHUX 1HITUMHU
YUTaYaMU.

- CIMCcOK pEeKOMEH/IOBAHOI JITeparypu Ui CIOKWBava. Jlomomarae KOpHCTyBadam
BiJIKpMBATH HOBI KHUTH, IO BiAMOBIIal0Th IXHIM BIOJI0OAHHSM, Ha OCHOBI iIXHBOI MOMEPEAHBOT
aKTUBHOCTI Ta BUOOpPIB Ha CaMTI.

CucteMu aBTOMAaTH30BAHOTO yNpaBiliHHA OiOmioTekamu, mOoOyJOBaHI Ha OCHOBI
MEepeIoBUX TEXHOJIOTIM Ta IITYYHOro I1HTENEKTY, BIPOBAKEHI B CydacHHUX Oi0mioTekax,
NPEJCTAaBISAIOTh COOOK0  KIIIOYOBMH 1HCTPYMEHT JUIs ONTHMi3alii Ta BIOCKOHAJECHHS
6i6Ii0TeUHHUX TIPOIECIB. IXHSA aKTyaNnbHICTh MOJIATAaE B TOMY, IO CyYacHHUH CBIiT CTHKAETHCA 3
Ha/I3BUYAIHOIO JMHAMIKOIO PO3BUTKY 1H(OpPMaLIHHUX TEXHOJIOTIH 1 MOTpedaMu KOpUCTYBaUiB.

[li iHHOBAITI/iHI CHCTEMHU JOTIOMararTh 01010TeKaM 3abe3medyBaTi OUTBIIANA JOCTYIT 70
PI3HOMaHITHUX PECypCiB 1 JiTepaTypH, poOJATh HaBiramil0 KOpPHCTYBayiB 3py4Himoo. Boxu
JO3BOJISIIOTh KOPUCTYyBayaM IIBUIKO 3HAXOJIUTH HEOOXimHYy iHopmallito, OpOHIOBATH KHUTH,
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0OMiHIOBaTHCS BPOKEHHSIMHU 1 OTpPUMYBATH PEKOMEHJIAIlil Ha OCHOBI TXHIX iHTEpeciB.

Kpim TOro, 11 CHCTEMH CIHPHUSAIOTH aBTOMAaTH3allii 0araThoX NpOIECiB, 3a0€3MEUyIOTh
Oe3meky Ta IIBUAKICTh KOMYHIKalii MK KOpHCTyBauamMu Ta Oi0JioTeKapsMu, a TaKoX
JIOTIOMararTh aHATI3yBaTH Ta BJOCKOHAIIOBATH POOOTY 010Ti0TEK.

VY pe3ynbTari BOPOBAKEHHS TaKUX CHUCTEM Oi0TIOTEKH CTalOTh OUIBIN JOCTYMHHUMH Ta
epeKTUBHIUMHU I CBOiX KOPHCTYBAuiB, CIPHUSIOYM PO3BUTKY KYJIbTYpU YHTAHHS Ta
NOLIMPEHHIO 3HAHb B CYYaCHOMY CYCIIUIBCTBI.
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IMAGE COMPRESSION USING CLUSTERING AND QUANTIZATION METHODS
VIA CHATBOT

The paper explores image compression using clustering methods in the created chatbot.
The result of the work: various methods of image compression through clustering were
investigated. In the compression algorithms, user can set parameters to obtain the desired
compression ratio and the quality of the resulting image. The efficiency of implementing
algorithms and modification using parallel calculations with PARCS technology is shown.

The paper considers the actual task of obtaining convenient and effective means of
compressing arbitrary images on modern devices. The use of mobile devices in daily work is
becoming more common, and the amount of data and their size are constantly growing, so it is
important to economically use the resources of devices.

The presented work implements compression algorithms that allow achieving rather high
compression coefficients, specifically using color quantization methods [1, 2]. All these
methods are available in the constructed Telegram bot [3]. In order to achieve the desired ratio
of the degree of compression (loss level) and the quality of the resulting image, users can select
a specific method and enter required parameters. Since algorithms perform differently in various
situations, choosing specific algorithms and their parameters in the chatbot allows users to find
the most suitable compression option for a particular image.

The chatbot offers the following methods of image compression: uniform quantization,
median cut, vector quantization, octant tree method, K-means and PARCS K-means method.
The last method uses an algorithm with distributed computing. In it, the technology of parallel
asynchronous recursively controlled systems (PARCS [4]) was chosen for the implementation
of parallel calculations. All base algorithms are implemented using the Python programming
language, and modified method with Java. The images are converted into a matrix form
(elements of a two-dimensional matrix are tuples with the values of color channels), the result of
the algorithms are also matrices.

Each algorithm can be used effectively in certain cases (Table 1 and Table 2 show
compressed weight and time consumption on average for images of different sizes). For
example, uniform quantization for images with a preference for shades of the same color gives a
mediocre result. The median cut is also a fairly simple algorithm, but if the image is dominated
by shades of one color, and the largest spread is formed by another color channel, then it is
possible to choose inappropriate representative colors. The vector quantization method operates
with blocks and execution occurs simultaneously for a certain set of pixels. In it, you can control
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