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Actual scientific researches and issues analysis. In 2018, during the
admission company, the members of the admissions committee faced the problem of
manual checking and counting the average score of the certificates of applicants.
Every day there were up to 500 certificates a day and a large number of man-hours
spent on their routine processing.

There was an idea to automate this process with the help of neural networks and
algorithms of machine learning.

Formulation of the problem. When solving the problem of automation of this
production process you can distinguish two main problems:

* The program required high precision, due to the specific application area of
the application.

* There are few grand datasets in Ukrainian to study the model in open access.

The research objective. In recent years, you can see a significant leap in the
development of text recognition systems. Among the leaders in this field are ABBYY
FineReader, Tesseract, Microsoft Office Document Imaging, Google Cloud Vision.
All of them are based on neural networks. However, it should be noted that some of
them either do not support Ukrainian or recognize Ukrainian text with great error.
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Fig. 1. Application filing statistics by day
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Unexplored parts of the general problem. The decision to automate the
processing of certificates in Ukraine has not yet been presented. With the problem of
the ineffective use of human resources during the entrance company, all the higher
educational institutions of Ukraine simultaneously faced. Therefore, there was a need
to create such a service.

The research objective. Creating a service, which will take the image of the
student's certificate, will work with Ukrainian words and recognize them in the image,
as well as to calculate the average mark of the certificate and check the necessary
information indicated on the certificate.

The statement of basic materials. The image of the certificates received by
the admission committee was of a different quality. Very often the photo was taken on
a bad camera and / or in poor lighting conditions. The grade for the discipline was
written in a word. Also, in different secondary schools somewhat different format of
certificates, number of educational disciplines. The share of print and handwriting
certificates was 70% and 30%, respectively. All this caused considerable difficulties in
manual and automatic data processing.

Due to the lack of quality datasets for training the neural network for the
recognition of Ukrainian text in the image, it was decided to use a ready-made solution for
this task. Namely: Google Cloud Vision API. This service, compared to others, gives
greater accuracy in recognizing Ukrainian text, has a convenient API and is very cheap.

The Google Cloud Vision API accepts the image on the Google Cloud Input, at
the output, giving text, its position in the image, and its language.

Sometimes, due to noise and poor image quality, in the recognized words there
were one or two incorrectly recognized letters (for example, ten instead of ten). To
solve this problem, Levenshtein distance was used between the recognized word and
the dictionary. The threshold of similarity was given, in which the words are
considered identical. Also, the position of words in the image was taken into account
in order to distinguish grades for discipline from everything else.
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Fig. 2. An example of a certificate and display of the Google Cloud Vision API

In order to consider the algorithm to be reliable, handwriting certificates were
filtered and hand-crafted. But even in this case, the efficiency of the work of the
admissions committee was increased by more than 60%.

After completion of the text recognition phase, the average value of all
evaluations was algorithmically determined. They checked all the necessary data about
the entrant, with those that he noted. If the data do not match, then the program drew
attention to the work of the admissions committee.

The results of the verification were entered into the table exel.

Conclusions. A program that was able to recognize text in high or medium
quality images, with or without noise, was developed. The application is capable of
recognizing English, Ukrainian and Russian alphabets, upper and lower case letters.

The accuracy of print recognition was 99%, errors were only in cases of very
dark and blurred images. The accuracy of the recognition of handwritten Ukrainian
text was about 60-70%.
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AKTYyaJIbHiCTh TeMHu aocJimxenns. Y 2018 pori, mij 9yac BCTyMHOI KOMTaHii,
YICHW MPUHUMAIBHOI KOMICIi B3ITKHYIHCS 3 MpoOJIEMOI0 PYYHOI MEpeBIpKU Ta
mipaxyHKy cepeaHboro Oamy atecrariB alitypientiB. lllogns nHagxommno g0
500 arecrtaTiB B J€Hb 1 BUTpAYaIOCS BEIHMKA KIJIBKICTh JIOAMHO-TOJWH HA X PyTHHHY
00poOky. BuHMKIIa ifess aBTOMATHU3yBaTh IIeH MPOIEC 3a JOMOMOTOK HEHPOHHUX
MEpPEX 1 aJITOPUTMIB MAIIMHHOTO HABYAHHSI.

IlocranoBka mnpobaemu. [lpu BupilIeHH] 3aBJaHHS aBTOMAaTH3alll JaHOTO
BUPOOHHYOTO TMPOIECY MOXHA BHIUIMTH 2 TONOBHI mpobiemu. Bin mporpamu Oyia
noTpiOHa BHCOKa TOYHICTH POOOTH, B 3B'A3KY 31 crienu(ikoio 00JacTi 3aCTOCYBaHHS
nporpamu. Benmukmx gaTtaceTiB yKpaiHCBKOIO MOBOIO /ISl HABYaHHS MOJENI Y
BIIKPUTOMY JIOCTYIII Maike HEMAE.

AHami3 ocra”Hix gocjigkenb i myOaikamiii. Cepem mimepiB B ramysi
po3mizHaBaHHs TekcTy MoxHa 3a3HaunTu: ABBYY FineReader, Tesseract, Microsoft
Office Document Imaging, Google Cloud Vision. Bci Bonu 3acHOBaHI Ha HEHPOHHUX
Mepexkax. OmHak, BapTo 3ayBaXWTH, WO JEsKi 3 HUX ab0 HE MATPUMYIOTh
YKpaiHChKY, a00 pO3Mi3HAIOTh YKPATHCHKUI TEKCT 3 BEIMKOIO TOXHOKOIO.

BuaisieHHs1 HexOC/iXKEeHMX YACTHH 3arajibHOi mpoodjemu. PimieHHs 110710
aBromatm3ailii oOpoOku arectariB B YKpaiHi me He OyJ0 MpeACTaBIeHO. 3 Mpo-
O61emMoi0 He e(EeKTHBHOTO BHUKOPHCTAaHHS JIIOJCBKUX PECYpCiB MiJl Yac BCTYIHOI
KOMIIaH1i CTUKHYJIHCS OJIHOYACHO BCi BWII HAaBYANbHI 3aKianu YKpainu. Tomy Oyra
notpeda y CTBOPEHHI TaKOTO CEpBicy.

IlocranoBka 3aBaanHsi. CTBOpeHHsS cepBicy, SKHW 3 OyJe aBTOMAaTHYHO
00poOIATH 300paKEHHSI aTecTaTy abiTypieHTa.

BukiaageHHss  ocHOBHOro wmarepiaiay. IlpoBemeHo anami3  MeTOAiB
PO3MI3HAaBaHHS TEKCTY Ta CEPBICIB, Kl HaJaOTh MOCIYTH IO PO3MI3HABAHHIO TEKCTY.
Haeneno aprymentun domy BukopucrtoByBaTH Google Vision APl HaitOinbm
pallioHaJIbHO JUIsl BUPIIICHHS JaHOI 3a4adi. Takoxk, HaBeIeHI MPUKIAIU Pe3yJIbTaTiB
po3mi3HaBaHHS TEKCTY 3a ponomoror Google Vision APL.

BucnoBku. IlpoananizoBaHo pe3yibTaTh poOOTH HPOTpaMH Ta BHU3HAYCHO
BiJICOTOK MPUOJIM3HOTO 3pOCTAaHHS MPOAYKTUBHOCTI Tpy/Aa y BUNAAKY BHKOPHUCTAHHS
pOTpamH.

Kurouosi cioBa: Computer Vision, Google Cloud Vision, Text recognition.



