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FEHEPYBAHHSA NOKPALLEHUX TPEHYBAJIbHUX, NEPEBIPOYHUX |
TECTOBUX HABOPIB OAHUX AJ11 KJTACU®DIKATOPA 30BPAXEHDb
OLIHOK

FeHepyBaHHSA MOKpalWeHUX TPEHYBaJIbHUX, NEepPeBipOYHUX Ta TECTOBUX
HabopiB paHux ana Knacudikatopa 306parkeHb OULIHOK, NPU3HAYEHOro AnAa
po3ni3HaBaHHA OLIHOK i3 CKaH-KoOMiW AopaTKiB A0 CBigouTB npo 3p00yTTA
NOBHOI 3arajibHOi cepeAHbol OCBiTU abiTypi€eHTIB, peani3oBaHO LWAAXOM
po3po6ku HoBOI ¢yHKLUiT generation_attachments() Ta nonoMixxHOI PyHKUiT
draw_image_text() 3 BukopuctanHa 6i6nioteku Pillow 3amictb OpenCV gns
¢dopMyBaHHA TEKCTOBMX HanMUCiB Ha 306pakeHHAX wpudptoM «Times New
Roman» yKpaiHCbKOWO MOBOK i KYPCUMBHMM HaKpPeC/eHHAM TEeKCTy, Ta
OHOBNeHHA ¢YyHKLUii generation_dataset_grade(). Y HoBiin Bepcii ¢yHKuiT
generation_attachments(), npusHaueHoi pAna reHepyBaHHsa HabGopy
306pakeHb AoAaTKiB A0 CBIAOUTB i3 pPi3SHUMM AONYCTUMUMM OLLIHKAMM, Ha
OCHOBi CTaHAapTHoOro 6,1aHKy AopaTKy A0 cBigouTBa NMpo 3400yTTA NOBHOI
3aranbHoi cepepHboi ocBiTM po3Mipy AD5 attachment.jpg peanizoBaHo
¢dopmMmyBaHHA Habopy popaTtKiB A0 cBiAOUTB NpPo 3400yTTA NOBHOI 3arasbHOI
cepeaHbOl OCBITU abiTypieHTIB i3 pi3HUMKM AONYCTMMUMM OUiHKaMu y popmari
png-306pa)keHb. [onoMixkHa ¢yHKuUii draw_image_text() cnyxutb pans
¢dopMyBaHHS TEeKCTOBMX HAaNUCiB Ha 3afaHOMY 300pa)KeHHi y 3aAaHin no3uuii
wpudptoM «Times New Roman» yKpaiHCbKOWO MOBOK KYPCUBHUM
HaKpeCNeHHAM TEKCTY. B OHOBJIEHIN Bepcil byHKUIT
generation_dataset_grade(), npusHayeHiii Ans reHepyBaHHS TPeHYBaJibHUX,
nepeBipoOYHUX Ta TEeCTOBUX HabopiB AaHMX 300pakeHb OLLIHOK, Ha OCHOBI
3reHepoBaHuX png-306pakeHb AoAaTKIB A0 CBIAOUTB Npo 3400yTTA NOBHOI
3aranbHOiI cepeaHbol OCBiTU abiTypi€HTIB i3 Pi3HUMKU AONYCTUMUMM OLiHKaMK
reHepylwTbCs OKpeMi png-3006pa)keHHA OUIHOK Ta BMMNAAKOBUM YWUHOM
po3noainaTbca no nankax test, train, valid. Y pesynbraTti uucnoBoro
€KCMNepuMEeHTYy OTPMMAHO MNOKpalleHi TpPeHyBaJibHUK, MNepeBipOYHMH Ta
TecToBMW Habopu paHuMx, aKi BignosigHO MictaTb 6892, 3795 i 2063
306pakeHb OLIIHOK. 3anponoHoBaHi HOBa Bepcin byHKUIT
generation_attachments(), ponomixkHa d¢yHKuia draw_image_text() Ta
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oHoBNieHa Bepcia  ¢yHKuUiT generation_dataset_grade() nossonunm
peanisyBaT po3po6Ky nokKpalweHoro Knacugikatopa 306pakeHb OLiHOK AnA
po3ni3HaBaHHA OLIHOK i3 CKaH-KoOMil popaTkiB #o cBigouTB Npo 3400yTTS
NOBHOI 3arasibHoi cepeaHboi OCBiTUM abitypieHTiB. TO4YHiCTb NOKpaweHoro
KnacugikaTopa CTOCOBHO po3ni3HaBaHHA 300pa)keHb OLiIHOK HAa TECTOBOMY
Habopi maHux cknana 97,19%, wo Ro3BOJIAE HA MOro OCHOBi po3pobuTwn
AOQATOK ANA 3AiMCHEHHA pOo3paxyHKy cepeaHboro 6ana ceigourBa npo
3000yTTA NOBHOI 3arasibHOI cepeAHboi OCBITU abiTypieHTa.

Knw4oBi cnoBa: reHepyBaHHS; Habip OaHWX; 300pa)eHHS; OUIHKQ;
KnacudikaTop; CBIAOLTBO; [,OAATOK; abiTypieHT.

Bcryn. Ko)XHOro poKy npouec nNOOaHHSA eNeKTPOHHUX 3asaB
YCKNaOHETLCSA HeobxigHiCTIoO obuncneHHsa cepegHboro 6ana ceigouTsa
(atectata) npo 3806yTTA  MOBHOI 3araNbHOl CcepeAHbOl  OCBITH
abiTypieHTaMM Ta WOro noaajblo MNEepPeBipKOKW NpauiBHUKaAMU
npunManbHumm  Komiciamm [1; 2]. Y [3] peanizoBaHo po3pobKy
knacnoikatopa 300parkeHb OUIHOK ANa pPo3ni3HaBaHHS OUIHOK 3
AOOATKIB 00 CBIgOUTB Npo 3400yTTA NOBHOI 3arajbHOI cepenHbol 0CBITU
abiTypieHTIB  peanizoBaHO  MOBOKW  nporpamyBaHHa  Python 3
BUKOpUCTaHHAM pepaktopa VS Code T1a po3wwnpeHHs Jupyter Notebook
WwnaxomMm goHaB4yaHHAa mogeni ResNetb(, nonepenHb0 HaBYeHOI Ha Habopi
paHux ImageNet, 3a ponomorot 6i6niotekn PyTorch [4-7] Ha ocHoOBI
3reHepoBaHoro Habopy paHux, wo Mictutb 1881 TpeHyBanbHuX,
331 nepeBipoyHux Ta 338 TectoBMX 306pakeHb OLIHOK, a AN 06pobKu
306paxeHb BuKopucTaHo 6i6nioteky OpenCV [8-11]. [oHaByaHHS
mogeni npoeegeHo onsa 50 enox, HanKkpawoto Buasunacb 33. TOYHICTb
OTPUMAHOI MofAesli CTOCOBHO pO3Mi3HAaBaHHA 300pa)KeHb OUIHOK Ha
TecToBOMY Habopi paHux cknana 923,79%.

BasoBa Bepcia ¢yHKUiT generation_attachments() peanizosaHa ans
reHepyBaHHS Ha OCHOBI CTaHAAPTHOro 6/1aHKy [0LaTKYy 4O CBiAOUTBA NPO
30006yTTS NOBHOI 3aranbHOI cepeaHbol ocBiTM po3Mipy Ab attachment.jpg
Habopy png-306pa)keHb A0AATKIB 40 CBIOOUTB i3 PI3HUMKU JONYCTUMUMMU
OLiHKaMW 3 BUKOPUCTAHHAM ¢YHKUII putText() Ta wpudTty «Hershey
Complex» 6ibnioTeku OpenCV. BasoBa Bepcis PYHKUIT
generation_dataset_grade() peanizoBaHa pna reHepyBaHHS Ha OCHOBI
OTPMMaHUX png-306pa)KeHb A0LATKIB 40 CBiQOUTB NPo 3000yTTS NOBHOI
3aranbHOl cepepHbOl OCBITM abITYpiEHTIB i3 pPi3HUMKM AONYCTUMUMMU
OLiHKaMM OKpeMux png-306pakeHb OLIHOK Ta IX BUNagKOBOI0 po3noainy
no nankax test, train, valid. BbasoBun kKom p4nNs reHepyBaHHS
TPEHYBaNbHUX, MNEPEBIPOYHUX | TEeCTOBUX HabopiB OaHMX 3006pakeHb
OuUiHOK 3abe3neyye GOpMyBaHHSA CMUCKY MOXJIMBMX OLIHOK Yy A0AATKax

126



BicHuk
HYBIn

po ceipours list_grades, cTBOopeHHs nanku attachment  3i
3reHepoBaHMMKN 300paXeHHAMW [Oo[aTKIB [0 CBiAOUTB i3 Pi3HMMU
AONYCTUMMMM  OLIHKaAMW Ta CTBOPeHHA nanku dataset_grades 3i
3reHepoBaHMMM Habopamn 300parkeHb MOXXMBUX OUIHOK A0OATKiB OO0
CBIgOUTB, poO3nogineHnx no BKAageHux nankax test, train, valid.
HeponikoM Takoro nmiaxoay € nigTpumka ¢yHKuUieto putText() 6i6nioTekn
OpenCV nuwe opgHoro wpudpty «Hershey Complex» 3 nigTpuMkoto
YKPAIHCbKOI MOBM 3i 3BMYAWHUM HAKPEC/SIeHHA TeKCcTy. Tomy [ocuTb
aKTyanbHOW 3ajadetd € QOpPMYyBaHHS MOKPALLEHUX TPEHYBANbHUX,
nepeBipoYHUX Ta TecTtoBUX HabopiB pmaHmx pnsa  knacudikatopa
300pakeHb OLIHOK, MPU3HA4YeHOro AN po3ni3HaBaHHA OUIHOK i3 CKaH-
Konin gopaTtKiB A0 CBigouTB Npo 3400yTTa NOBHOI 3arasbHOI CepeaHbol
OCBiTM abiTypi€HTIB, 3@ paxyHOK BMKOPUCTAHHS 6iNbll MNOWMPEHUX Ha
NpaKkTMLi onsa nigroToBKM OOAATKIB A0 CBIAOUTB WPUPTIB 3 NIATPUMKOLO
YKPalHCbKOI MOBW, KYPCUBHOIO HaKpPeC/eHHA TEeKCTy ToW,0, Hanpuknag
«Times New Roman».

MocTtaHoBKa 3apauvi. PopMyBaHHSA MNOKPALLEHUX TPEHYBaJlbHUX,
nepeBipoYHUX Ta TeCToBUX HabopiB AaHMX Knacudikatopa 306parkeHb
OUIHOK, MPWU3HA4YeHOoro pfigs po3Mi3HAaBaHHA OUIHOK i3 CKaH-KoMiu
AOOATKIB 00 CBIQOUTB Npo 3400yTTA NOBHOI 3arajbHOI CepeaHbOol 0CBITH
abiTypieHTIB, NOTPeOYE:

— po3pobKu HOoBOT PYHKLUII generation_attachments(), npusHayeHoi
ana GopMyBaHHS Ha OCHOBI CTaHAAPTHOro 6/M1aHKy AoAaTKy A0 CBigouUTBa
npo 3400yTTA nNOBHOI 3aranbHOI cepegHbol OCBITU po3Mmipy AbS
attachment.jpg Habopy popaTkiB A0 cBigoUTB Npo 3400yTTA MNOBHOI
3arajibHoOl cepefHbol OCBiTM abiTypieHTIB i3 Pi3HUMM [ONYCTUMUMMU
ouiHKaMun y dopmaTi png-306pakeHb 3a gonomoroto bioniotekn Pillow;

- po3pobkM gonoMmixkHoI  ¢yHKUil draw_image_text() pgna
dOpMyBaHHA TEKCTOBMX HAMWUCIB Ha 3af4aHOMY 300pakeHHi y 3afaHin
no3uuil 3 BUKOpPUCTaHHS wpndTy «Times New Roman» 3 nigTpUMKOO
YKPalHCbKOI MOBM | KYPCMBHOIO HaKPECNIEHHSA TEKCTY;

— OHOBNeHHA ¢yHKUil generation_dataset_grade(), npusHayeHoi
Ans opMyBaHHS Ha OCHOBI 3reHepoBaHUX png-306pakeHb [OLATKIB A0
CBIgOUTB NpPo 3000yTTA NOBHOI 3arasbHOI CEpPeaAHbOol OCBITU abiTypiEHTIB
i3 PiI3HUMKU JONYCTUMUMU OLIHKaMKN Habopy okpeMux 306parkeHb OUIHOK
Ta Ix po3noginy BunagKkoBuM YMHOM No nankax test, train, valid.

AnroputMm  po3sB'sizaHHs. [nA  PopMyBaHHA  NOKpaLLeHUX
TPEHYBaJIbHMX,  MNEpPeBIPOYHMX Ta  TecToBuMX  HabopiB  paHux
KnacugikaTopa 306paKeHb OLIHOK, NPU3HA4YeHOro A9 PO3Mi3HaBaHHSA
OUIHOK 3 [OoAaTKiB 00 CBigouUTB nNpo 3400yTTA NOBHOI 3aranbHol
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cepenHbol OCBITM abiTypieHTIB, peani3oBaHO pPo3pobKy HOBOI PYHKUIl
generation_attachments() (nictuur 1) gna ¢opMmyBaHHA Ha OCHOBI
CTaHOapTHOro 6naHKy [gopaTKy A0 cBigouTBa npo 3400yTTS MOBHOI
3aranbHol cepegHbol ocBiTM po3Mipy Ab attachment.jpg Habopy
300pakeHb [oAATKIB A0 CBIAOUTB i3 Pi3HUMWU AONYCTUMUMU OLIHKAMMU,
gonomixkHol ¢yHKUiT draw_image_text() pna ¢opMyBaHHA TeKCTOBUX
HanuciB Ha 3agaHoMy 300paXkeHHi y 3apaHin nosumuil wpndtom «Times
New Roman» yKpalHCbKOK MOBOI KYPCUBHMM HAKPECSIEHHSAM TEKCTY
(nictuur 2) 3a ponomorot 6i6niotekn Pillow, oHoBneHHa yHKUIT
generation_dataset_grade() (nictuHr 3) ona dopMyBaHHA TpeHyBabHUX,
nepeBipoYHUX Ta TECTOBUX HABOPIB AaHMX 300parKeHb OLiHOK.

Jlictnur 1. ®yHKuig gna ¢opMyBaHHA Habopy 306parkeHb [OAATKIB
def  generation_attachments(file_attachment="attachment.jpg”, grades=["",
"oounH",
“‘gBa’, "tpu’, "yotmpwn”, "n’'aTtb”, "wicTb", “ciM”, "BiCciM", "neB’aTb", "‘necarTb”,
"ooMHapuaTL”, "aBaHaguaTh"]):

Function of generating attachments to the certificate

Parameters
attachment: An image of the attachment form for the certificate
(default="attachment.jpg")
grades: The list of possible grades in the attachments to the certificates
(default=["", "oanH", "gBa", "Tpn", "yoTMpn", "n'ate", "Wictb", "cim",
"BiciM", "OeB’ATb", "OecaTb”, "oAnHaaUATL", "ABaHaAUATL"])

Returns
folder: A folder with generated attachments to certificates

folder_files_attachments = file_attachment.split(".")[0]
if os.path.exists(folder_files_attachments):
shutil.rmtree(folder_files_attachments)
os.makedirs(folder_files_attachments)
for shift_y in range(5):
for shift_x in range(5):
for index in range(len(grades)):
image_file_attachment= Image.open(file_attachment)
draw_image_file_attachment =
ImageDraw.Draw(image_file_attachment)
# Let's write the text you want to put on the image.
height = 43
line_count =[12, 12, 6]
x =[568, 1363, 1363]
y =[553, 78, 808]
for k in range(3):
for line in range(line_count[k]):
draw_image_text(draw_image_file_attachment,
x[K] + shift_x, y[k] + shift_y + line * height, gradeslindex])
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folder_files_attachments, str(shift_y), str(shift_x), str(index))
image_file_attachment.save(os.path.join(folder_files_attachments,
file_attachment_grades))
return folder_files_attachments

file_attachment_grades = "{}_{}_{} {}.png".format(

Jlictuur 2. JonomixkHa ¢yHKUIA Ona ¢$oOpMyBaHHS TEKCTOBUX

Hanucie
def draw_image_text(draw_image_file_attachment, x, y, text):
result = draw_image_file_attachment.text(
(x, y), text, fill="black", font=ImageFont.truetype("timesi.ttf", 34)
)

return result

Jlictnhr 3. @yHKuUia ona GopMyBaHHS TPeHYBaNlbHUX, MEPEBIPOYHNX

Ta TeCTOBMX HAbOpiB faHMX 306paKeHb OLIHOK
def generation_dataset_grades(folder_attachments="attachment’, grades=["",
"oOuH",
"nBa’, "tpu", "dotmpu", "m’'artb”, "wicTtb”, "ciM", "BiciM", "meB'ATb", "pecaATb’,
"oOMHapuATL", "OBaHanUAaTbL"]):

The function of forming a set of attachments to the certificates of applicants
for obtaining a complete general secondary education of images with different
permissible grades

Parameters

folder_attachments: Folder with generated attachments to certificates
(default="attachment”)

grades: The list of possible grades in the attachments to the certificates

(default=["", "ognH", "gBa", "Tpn", "yoTMpKn"’, "N'ate", "Wicte", "cim", "BiciM",

"nes’aTe”, "gecaTs”, "ognHaguATe", "oBaHagUATL"])

Returns

folder_dataset: Folder with generated certificate attachments

A folder with a generated set of certificate attachments with different valid
ratings

folder_dataset_grades="dataset_grades”
if os.path.exists(folder_dataset_grades):
shutil.rmtree(folder_dataset_grades)
os.makedirs(folder_dataset_grades)
folders =[]
folders.append(os.path.join(folder_dataset_grades, ‘train’))
folders.append(os.path.join(folder_dataset_grades, ‘valid’))
folders.append(os.path.join(folder_dataset_grades, ‘test’))
for folder in folders:
os.makedirs(folder)
for index in range(len(grades)):
os.makedirs(os.path.join(folder, str(index)))
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for shift_y in range(5):
for shift_x in range(5):
for index in range(len(grades)):
name_attachment = "{}_{}_{}_{}".format(folder_attachments,
str(shift_y), str(shift_x), str(index))
file_attachment = "{}.png".format(name_attachment)
image = cv2.imread(os.path.join(folder_attachments, file_attachment))
height = 43
length = 240
x = [540, 1335, 1335]
y = [555, 80, 810]
line_count =[12, 12, 6]
shift_line=0
for k in range(3):
for line in range(line_count[k]):
tiles = imagely[k] + line * height : y[k] + (line + 1) * height,
x[Kk] : x[k] + length]
scale_down = 0.935
tiles = cv2.resize(tiles, None, fx=scale_down, fy=scale_down,
interpolation=cv2.INTER_LINEAR)
if random.randint(0, 1) ==
cv2.imwrite(os.path.join(random.choice(folders), str(index),
"grade_{}_{}.png".format(name_attachment,
str(shift_line + line))), tiles)
elif random.randint(0, 1) == 0:
cv2.imwrite(os.path.join(random.choice(foldersl:2]), str(index),
"grade_{}_{}.png".format(name_attachment,
str(shift_line + line))), tiles)
else:
cv2.imwrite(os.path.join(folders[0], str(index),
"grade_{}_{}.png".format(name_attachment,
str(shift_line + line))), tiles)
shift_line += line_count[k]
cv2.waitKey(0)
cv2.destroyAllWindows()
return folder_dataset_grades

Pe3ynbTaTtn uncnosmux pospaxyHkiB. [1nsa TecTyBaHHS po3pobneHol
HoBOl  ¢YHKUIl  generation_attachments(), ponomixkHoi  yHKUIT
draw_image_text(), oHoeneHoi ¢yHKLUiT generation_dataset_grade() Ta
Ko4y O/ reHepyBaHHA TPeHYBaJIbHMX, NEPEBIPOYHMX | TECTOBUX HabopiB
AAHUX 300pa)KeHb OLIHOK MNpPOBEAEHO eKCrnepuMmeHT. Y pe3ynbTaTi
oTpMMaHo nanky attachment 3i 3reHepoBaHuMu 425 306parkeHHAMMU
OOAATKIB 00 CBIAOUTB i3 PI3HUWMM OO0NYCTUMUMU OUIHKaAMW Ta nanky
dataset_grades 3i 3reHepoBaHMMMK TPEHYBAJIbHWM, MEPEBIPOYHUM Ta
TecToBUM HabopaMu 306pakeHb MOXIMBMX OLIHOK [0AaTKiB Ao
CBiOOUTB, BUNAAKOBO PO3MNOAISIEHUX MO BKNaAeHUx nankax train, valid i
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test (puc. 1, 2), aki signoeigHo MicTaTe 6892, 3795 i 2063 306parkeHb
OUIHOK. TOYHICTb NOKpaLeHoro KnacudikaTopa CTOCOBHO PO3ni3HaBaHHA
306paXkeHb OLLIHOK Ha TeCToBOMY Habopi aaHux cknana 97,19% (pwuc. 3).

¥ = &~ 2 calculation_set_values 8-y 808 0 = O X
= calculation_set_values_pilipynb ® &g -
v
B calculation_set_values_pil.i pynb > @ # The list of possible grades in the attachments to the certificates.
¥ Generate + Code -~ Markdown [» Run All 'O Restart =X Clear All Qutputs  **- B python 2115

A folder "attachment" was created containing the following files:

["attachment_© @ @.png', 'attachment © @ 1.png", "attachment © ® 16.png', 'attachment_© @ 11.png’,
A total of 425 attachments to certificates were generated.

A folder "dataset grades" with the following subfolders has been created:

["test’, "train’, "valid']

The folder "test" contains the following subfolders:

['e', '1', '1@', '11', '12', '13', "14", '1s5', '16', ‘2", ‘3", '4', 's', 'e', '7', '8", '9']
A total of 2063 grades images were generated.

The folder "train" contains the following subfolders:

['e', '1', '10', '11', '12', '13', "14', '15', '16', '2', '3', 'a', 's', 'e', '7', '8", '9']
A total of 6892 grades images were generated.

The folder "valid" contains the following subfolders:

['¢', '1', '10", '11%, '"12", '13', '14', '15", '16', ‘2", '3", '4', 's5', 'e', '7", '8", '9']
A total of 3795 grades images were generated.

Spaces:4 CRLF {} & Cell6of27 0

Puc. 1. Pe3ynbTaT BUKOHAHHSA KoQy OJ1 reHepyBaHHA 300parkeHb [0AaTKiB 0o
cBigouTB i GOpMyBaHHSA TPEHYBaNbHUX, NEPEBIPOYHUX Ta TECTOBUX HabopiB
AAHNX 300paXKeHb OLHOK

% = | dataset_grades - O X
OcHOBHE CninsHWA goctyn Burnag, 0
«— v 4 « calcu.. > dataset.. » v © | Nowyk dataset_grades P
[ PoGouwmid cTin ~ Ina's - llata smiHeHHA

S JlokanbHui anck (C) test 09.05.2025 15:05
= P IRl train 09.05.2025 15:05
‘1 bibnioTtekn valid 09.05.2025 15:05
¥ Mepexa o Il = 3
EnemenTtie: 3 Bmbpano enemenTis: 1 =
a)
¥ = | train = O X
OCHOBHE CninsHWA gocTyn Burnag 6
— v 1 « dataset_g.. > train * v O Mowyic train P
I Pofouwnii crin “ 0 5 10 15
2. JlokansHwi amck (C) 1 6 11 16
~. Hosuid Tom (D) 2 i 12
™ biGnioTekw 3 8 13
¥ Mepexa & g ? i
Enemenris: 17 ==
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6)
=N R = O X
OCHOEHE CnineHWi goctyn Burnag 0
a— v 1 « train > 11 v QO | Mowyk 11 P
~ i ~

I PoBouwii cTin

grade_attachmen grade_attachmen grade_attachmen

% NlokansHuia guck (C)

. Hoswiid Tom (D2) t00111 100112 A0 115
i Bibniotex Lodwmadyams  [COVGONGI  _oOuaaa
¥ Mepexa grade_attachmen grade_attachmen grade_attachmen
: o t0.0.11_10 t.0.0.11_13 t0.0.11_14 o
[EEl Manenn kenvraHHA
EnemenTie: 399 Bez

B)

Puc. 2. IHpopmMauis Wwo[o0 NigroToBKM TPEHYBANbHUX, NEPEBIPOYHUX Ta
TEeCTOBUX HabopiB AaHMX 306paXkeHb OLUiIHOK: a) BMicT nanku dataset_grades;
6) BMicT nankwu train, BknageHoi y nanky dataset_grades;

B) BMicT nanku 11, BKnageHoi y nanky train

= < L calculation_set_values sy OB O - O X
B calculation_set_values_pilipynb ® & B
:
B calculation_set_values_pilipynb > ® def draw_image_text(draw_image_file_attachment, x, y, text):
ﬁ. Generate <+ Code - Markdown [>» RunAll 'O Restart -~ ,@, Python 3.11.5

PUOL LGLL L - LUy LU0 ety MLl WLy e Luu e WLy

.176, Accuracy: 93.75%
.850, Accuracy: 96.88%
.855, Accuracy: 96.88%
.122, Accuracy: 96.88%
.039, Accuracy: 100.00%
.820, Accuracy: 100.ee%
.039, Accuracy: 100.00%
.113, Accuracy: 96.88%
.B69, Accuracy: 96.88%
.873, Accuracy: 100.ee%
.142, Accuracy: 93.75%
.166, Accuracy: 96.88%
.080, Accuracy: 96.88%
.121, Accuracy: 93.75%
.083, Accuracy: 160.00%

Test Batch number: 11, Loss:
Test Batch number: 12, Loss:
Test Batch number: 13, Loss:
Test Batch number: 14, Loss:
Test Batch number: 15, Loss:
Test Batch number: 16, Loss:
Test Batch number: 17, Loss:
Test Batch number: 18, Loss:
Test Batch number: 19, Loss:
Test Batch number: 20, Loss:
Test Batch number: 21, Loss:
Test Batch number: 22, Loss:
Test Batch number: 23, Loss:
Test Batch number: 24, Loss:
Test Batch number: 25, Loss:

@O 0 0 0 0 0 00 9 @ o e o @

Test Batch number: 64, Loss: ©.034, Accuracy: 160.00%
Test Batch number: 65, Loss: ©.032, Accuracy: 100.00%
Average Test Loss: ©0.083

Average Test Accuracy: 97.19%

@
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Puc. 3. TouyHicTb NoOKpaLLeHoro Knacmugikatopa CTOCOBHO po3ni3HaBaHHSA
306pakeHb OLIHOK Ha TeCTOBOMY Habopi AaHMX
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BucHoBKM. eHepyBaHHS NMOKpPaLLeHNX TPeHYBanbHUX,
nepeBipoYHUX Ta TecToBUX HabopiB paHux pna knacugikatopa
306pa)KeHb OULIHOK, MPU3HAYeHOoro Ans Po3ni3HAaBAaHHSA OLUIHOK i3 CKaH-
Konin AopaTtKiB Ao CBigouTB nNpo 3000yTTa NOBHOI 3arasbHOl CeEpPeaHbOl
OCBITU abiTypieHTIB, peanizoBaHO MOBOK nporpamMyBaHHs Python 3
BUKopucTaHHaM pepgaktopa VS Code Ta po3wunpeHHs Jupyter Notebook
LWNAXOM po3pobKuM HoBOT GYyHKLIT generation_attachments() i gonomixHoi
¢byHKUil draw_image_text() 3 BukopucTtaHHs 6i6niotekn Pillow 3amicTb
OpenCV gnsa ¢opMyBaHHSA TEKCTOBUX HAMUCIB Ha 300paXeHHi wpndToM
«Times New Roman» yKpalHCbKOK MOBOI Ta KYPCUBHMM HAKpPECJ/IEHHAM
TEKCTY Ta OHOBNEHHA GYHKUIT generation_dataset_grade(). Y pesynbTarTi
YMCNOBOrO EKCMEPMMEHTY OTPMMAHO MNOKPALWEHi TPeHyBallbHUMN,
nepeBipoOYHUN Ta TECTOBUN HAbopu AaHUX, AKi BianoBigHO MicTaTb 6892,
37951 2063 306pakeHb OLHOK.

3anponoHoBaHi HoBa Bepcia ¢yHKUII generation_attachments(),
gonomixkHa ¢yHKuis draw_image_text() Ta oHoBneHa Bepcis ¢GyHKUIT
generation_dataset_grade() = pgo3sonunu  peanizyBatm  po3poOKY
NMoKpalleHoro kKnacudikatopa 300paKeHb OLIHOK ANna po3ni3HaBaHHA
OUIHOK i3 CKaH-KoMmin p[goAaTKiB Ao cBigouTB npo 3400yTTa MOBHOI
3aranbHOl cepefHbol OCBITU abiTypieHTIB. TOYHICTb NOKPALWLEHOro
Knacudikatopa CTOCOBHO pO3Mi3HAaBaHHA 300pa)keHb OUIHOK Ha
TecToBOMY Habopi gaHux cknana 97,19%, wo [o3BONAE HA MO0 OCHOBI
po3pobuTN [0AaTOK ANA 34iMCHEHHA PO3paxyHKy cepegHboro 6ana
CBigOUTBA NPO 3400yTTA NOBHOI 3arajibHOI CepeaHbol OCBITM abiTypieHTa.

1. BcTyn Ha 6akanaBpa. Po3paxyHok cepepgHboro 6ana atectata y 2022 poui. OcsiTa.
2022. URL: https://osvita.ua/consultations/bachelor/7132/. (mata 3BepHeHHS:
02.11.2025). 2. IHCTpPyKUia WoAo0 pob0oTM 3 CUCTEMOH MOAAHHS 3aAB B E€JIEKTPOHHIN
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classification-model-with-pytorch-from-scratch-f10452073212. (nata 3BepHeHHS:
02.11.2025). 6. Pointer lan. Programming PyTorch for Deep Learning: Creating and
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GENERATING IMPROVED TRAINING, VALIDATION, AND TEST DATASETS
FOR THE GRADES IMAGE CLASSIFIER

Generation of improved training, validation, and test datasets for the
grade image classifier designed to recognize grades from scanned copies of
attachments to applicants’ certificates of completion of secondary education,
caused by the OpenCV library’s putText() function supporting only one font,
“Hershey Complex,” with support for the Ukrainian language with regular
text layout, and was implemented by developing a new function
generation_attachments() using the Pillow library instead of OpenCV to
generate text captions on images in the “Times New Roman” font in
Ukrainian and italic text, and updating the function
generation_dataset_grade(). In the new version of the
generation_attachments() function, designed to generate a set of images of
attachments to certificates with different acceptable grades, based on the
standard form of the attachment to the certificate of completion of general
secondary education of A5 size attachment.jpg, the formation of a set of
attachments to the certificates of completion of general secondary education
of applicants with different acceptable grades in the format of png images is
implemented. The auxiliary function draw_image_text() is used to form text
inscriptions on a given image in a given position in the font “Times New
Roman” in Ukrainian with italic text. In the updated version of the
generation_dataset_grade() function, designed to generate training,
validation, and test datasets of grade images, based on the generated png
images of the supplements to the certificates of completion of general
secondary education of applicants with different acceptable grades,
separate png images of grades are generated and randomly distributed into
the test, train, and valid folders. As a result of the numerical experiment,
improved training, validation, and test datasets were obtained, which contain
6892, 3795, and 2063 assessment images, respectively. The proposed new
version of the generation_attachments() function, the auxiliary
draw_image_text() function, and the updated version of the
generation_dataset_grade() function made it possible to develop an
improved grade image classifier for recognizing grades from scanned copies
of attachments to applicants’ certificates of completion of secondary
education. The accuracy of the improved classifier in recognizing images of
grades on the test dataset was 97.19%, which allows us to develop an
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application based on it to calculate the average score of the applicant’s
certificate of completion of secondary education.

Keywords: generation; dataset; image; assessment; classifier;
certificate; attachment; applicant.
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