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1. TIporpaMHO-anapaTHi 3aco6M CKOPOUEHHs Yacy npolecy kinacudikalii TeKCTiB 3 BUKOPUCTaHHSIM MIKPOCXEM

IIPOrpaMOBaHOI JIOTIKK

2. Hardware and software means for time reducing of the text classification process using microchips of
programmable logic

Pedepar:

1. Inceprauiiina po60Ta IpUCBSIY€HA BUPIlIEHHIO aKTyaIbHOI HAyKOBOI 3a/1a4i po3p0o0OKU 3ac06iB KOMIT'IOTEPHOI
k1acuikalii TEKCTOBUX JOKYMEHTIB, OPiEHTOBAHUX Ha CKOPOUEHHS YaCOBUX BUTPAT, 3 KOMIIJIEKCHUM
BUKOPHCTaHHIM CTaHAAPTHUX NporpamHux 3aco6is Ta [1JIIC FPGA npu aHanisi TekcTis. B po6oTi yjocKoHaIeHO
MaTeMaTU4Hy MoJesib Kiaacuikalii TeKCTiB MISXOM 40aTKOBOTO BUAAJIEHHS HE3HAUYLIUX /1J151 KATETropiil CIisIbHO]
TEMaTUKU O3HaK, 1110 JO3BOJISE ONOCEPEIKOBAHO CKOPOTUTH YaCOBi BUTpaTU Npu Kiaacudikauii. MonudikoBaHo
aJITOPUTM CTEMIHra JJj1s1 06pOOKHU YKPAiHOMOBHUX TEKCTiB. P03p06sieHO yTouHeHn MeTo]; GOpMyBaHHS IIPOCTOPY

O3HaK KaTeropii, BUKOPUCTaHHS IKOTO IO3BOJISIE 3MEHIINUTY 3a3HAYEHUN IIPOCTIp B CepeNHbOMY Ha 24%, 1110



IIPU3BOJUTH /10 CKOPOUYEHHS Yacy MoAaIbINX o64ynciens Ha 19%. Po3po6yieHo IporpaMHMil CIIoCi6 MmomnepeHbo1
IiAroTOBKU NaHUX y HpopMarti, IpUIaTHOMY [Ji1 06pOOKY 32 JOTIOMOTOI0 anapaTHoi M1aTdopMu, a TAKOX CIIOCi6
arapaTHOro NPUCKOPEHHS B cXeMi iieHTudikaTopa, 110 A03BOJISIE BAKOHYBAaTH OJIHOYACHY OOPOOKY AEKiIbKOX
OJIHOTUIHUX 3371a4. PO3p0671€HO HOBUI KOMILJIEKCHUI METOJ] CKOPOU€HHsI yacy kiacudikatii, B pe3ysbraTi
BUKOPUCTAHHS SIKOTO JIOCSITAE€THCS SIK CKOPOUEHHS YaCOBUX BUTPAT Ha NIPOTrpamMHy 06pOO6KY OJJHOTO OKPEMOTO
TEKCTY, TaK i IPUCKOpPeHHs eTany ineHTudikallii 1eKiJbKoX TeKCTiB arlapaTHUMU 3acobaMu. BupilieHa HayKOBO-
IIpaKTUYHa 3a/1a4a CKOPOYEHHS YaCOBMX BUTpPAT IpM Kiacudikallii TEKCTiB Ha OCHOBI IIPOrpaMHO-anapaTHoi
peauizarii.

2. The thesis is devoted to solving the topical scientific problem of developing the methods of text document
automatic classification focused on reduction of time expenses and increasing of calculations productivity with
using of complex standard software and FPGA at the analysis of the Ukrainian texts. The linguistic analysis of
Ukrainian-language texts has been performed and language’s morphological features have been emphasized. The
methods of text pre-processing including tokenization, removal of "stop words", stemming, lemization have been
reviewed. The expediency and conditions of their using in the construction of classifiers including the possibility of
hardware implementation have been analyzed. The methods of a category feature space formation have been
considered in this work. An analysis of ways to reduce this space and index its elements for reducing the time
spent on its further processing has been performed. A mathematical model of the text classification process is
given. It is determined that the process of test documents classification is complex. It consists of two main stages:
the formation of the category features space and text identification. Each of them contains internal components.
Thus, the text classification is a complex process that requires significant time because it has a large number of
accompanies calculations. In this regard it is established that at almost each of the internal classification stages it
is possible to achieve a certain reduction of the task execution time. In particular, in the dissertation work the
software solution includes development and improvement of preliminary text preparation methods, reducing the
space of classification features. Hardware solution includes the acceleration using the conveyor organization of
the internal adder, as well as parallelization of calculations at the stage of text identification by category. Pre-
processing of the input text depends on the peculiarities of word formation of the language that was used to write
the text. Therefore, the dissertation algorithm for Ukrainian-language texts is modified in the dissertation, taking
into account some features. This improvement has reduced the time costs when performing text stamping by an
average of 22%, when performing classification - by an average of 5%. In dissertation the author has developed the
modified mathematical model of formation of space of signs of separate categories of the general subject taking
into account additional filtering of terms on the basis of threshold values. In this case, the threshold values are
formed separately for each category on the basis of statistical data of the weights of the terms (part of the word
after stemming without endings and suffixes). The weight coefficients of the terms are determined by the TF-SLF.
Performing filtering allows to exclude from the feature space terms that are common to all categories under
consideration, that is, do not contribute to their separation. Such removal reduces the feature space of a certain
category in the range from 18% to 35%. A refined method for forming the space of category attributes based on a
modified stemming algorithm for the Ukrainian language and a method for refining threshold values for filtering
the category attribute space based on a modified mathematical model have been developed by the author in the
dissertation work. Using the refined method in experiments allowed reducing the time spent on the classification
of text documents by an average of 20%. A software implementation of the text classifier has been developed on
the basis of the refined method of forming the category attributes space. Using this method allowed processing
four data sets of 715 ps, while one data set was processed for 714 ps. To transfer information from software to
hardware, data must be presented in an appropriate format. The peculiarity of the existing data format standards
in computer technology lies in their redundancy, which leads to significant resource costs when using it on the
FPGA platform. Therefore, a data format that works with Cyrillic characters and implements the optimal size of the
input data by minimizing the size of the character code, has been proposed. In accordance with the format
suggested by the author, the size of the character code is 6 bits, the size of the word code corresponds to the
number of characters in the word multiplied by the size of the character code. Using this method reduces the



volume of processed binary arrays up to 25%. A software and hardware method for classifying texts has been
developed on the basis of the developed algorithms and methods. On the basis of this method, a software and
hardware complex has been developed. Experimental studies have been confirmed the effectiveness of using the
developed methods in terms of reducing the time spent on the text classification.
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