OBABEHITEIHE O OJBbPAHUN
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Mpe3ume:
. 135RN
Bpoj nipgekca:
JenapTmMaH 3a payyHapcke HaykKe

JenapTmaH:
MpumeHa AyGOKOr y4yewa 3a KOHBEpP3Wjy MareMaTuukmx
chopmyna y ekBuBasieHTaH LaTeX 3anuc m uHTerpauymja y

K/INjeHT-cepBep OKPYXeHe

Tema macTep paga:

npod. aop Mapko MunaguHosuh

MeHTOp:

[aTtym of6paHe: cpepa, 18.11.2026.
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Cana 100, NpupoaHo-maTeMaTuyku hakynteTt y Huwy

MecTo opGpaHe:

MorTnuc ctyaeHTa:

Aartym:
M

12.11.2026.




N3JABA

Crypent: Hematba UribaToBuh

bpoj nnpekca: 135RN

Cryaujcku nporpaM: Belrauka UHTe/IWreHIMja ¥ MallIMHCKO yYeme

HacnoB mactep paja: [IpumeHa ayO0Kor yuera 3a KOHBEP3H]y MaTeMaTUUKKUX hopMysia y
ekBuBaneHTad LaTeX 3amuc ¥ MHTerpalyja y KJIujeHT-CepBep OKPY KeHe

MenTop MacTtep paja: npod. Ap Mapko MunaauHoBuh

M3jaBbyjem fa 6e3 caryiacHOCTH MEHTOpA pe3y/aTaTy MacTep pazia Hehe 6uTy myO/iMKOBaHU y

CTPYYHOM WJIM HAyUHOM YaCOMKUCY HUTH CaOIIITeHN Ha HAYYHOM CKYIy/KOH(epeHLUjH.
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K/IbYYHA JOKYMEHTALUWJCKA NMHO®OPMALUNJA

PepgHun 6poj, PBP:

NpaeHTudpmkaymonmn 6poj, UBP:

Twn gokymeHTauuje, TA:

MOHorpacdcka

Twun 3anuca, T3:

TeKCTyasiHu / rpadpuykm

Bpcra paga, BP:

macTep pag

AyTop, AY:

Hemana UrkbaTosuh

MeHTOp, MH:

Mapko MunaguHosuh

Hacnos paga, HP:

NMPVUMEHA AYBOKOI' YHEHA 3A KOHBEP3WJY
MATEMATUNYKNX ®OPMYJIA Y EKBVBANNIEHTAH LaTeX
SAMNMNC N MHTEIPALWNIA'Y KITMIEHT-CEPBEP

OKPYXEHE
Jesuk nybnukauvje, JN: Cpncku
Jesuk nssoga, JU: eHIr1eckun
3emsba ny6nvkosara, 3M: P. Cpbuja
Ye reorpadpcko nogpydje, Yrm: P Cp6mja
roguHa, ro: 2026.
V3gasay, U3: ayTOPCKN PenpuHT

MecTo n agpeca, MA:

Huw, Buwerpapcka 33.

®un3nykm onuc paga, PO:

(nornasrba/cTpaHal uytara/tabena/cnvikalrpachvka/mpunora)

7 nornaesba / 57 ctpaHa / 52 ymutata / 17 Tabena/ 16
cnuka/ 5 rpachuka / 2 npunora

HayuHa o6nacTt, HO:

pavyyHapcke Hayke

HayuyHa gucunnnunHa, HA:

BellTayKa MHTeNUreHumja, MallMHCKO yyere

MpeameTHa ogpeaHmua/KrbyuHe peyn, MO:

[ly6OoKO yyer-e, Npeno3HaBake MaTemMaTuyKnx n3pasa,
LaTeX, KOHBO/TYLIMOHE HEYPOHCKE MPEXe, PEKYPEeHTHe
HEeYypPOHCKe Mpexe, MexaHusam naxwe, Be6 annvkauuja,
K/TMjeHT-cepBep apxuTekTypa

YAK

004.8:[004.932+004.738.5

Uysa ce, YY:

onénnoTteka

BaxHa HanomeHa, BH:




M3Bog, N3:

Y papgy je pasBujeH 1 eBasiympaH CUCTEM KOjU CINKY
MaTematuyke popmysie ayToMaTcku NpeBoan y
ekBMBasieHTaH LaTeX 3anuc 1 ctassba ra KopucHuuMma
Ha pacnonaramwe Kpo3 Beb annukauujy 3acHOBaHy Ha
KNujeHT-cepBep apxuTekTypu. Mogen npunaza nopoanum
eHKoAep-AeKOoAeP HEYPOHCKMX Mpexa: KOHBOYyLMOoHa
Mpexa DenseNet-121 n3aBaja BU3yesiHe KapakTepucTuke
CNuKe y3 ABOANMEH3MOHO NO3MLNOHO Kogupake, a
4eTBOPOCN0jHN pekypeHTHU aekoaep (GRU) ca
MexaH13MOM NaxkHe ca NokpueeHowhy (coverage) n
Aectunaumjom 3Hakwa u3mehy criojesa reHepuile 3anmc
TOKEH No ToKeH. Mogen je TpeHupaH Ha ckyny im2latex-
100k. OcHOBHM MoAen Ha uenom Tect ckyny of 10.355
dhopmyna noctmxke 38,8 % TayHUX Noknanarwa TekcTa un
67,2 % noknanakwa peHaepoBaHUX Cnvka, an He
npenosHaje HujegHy of 1.364 cnuke y apyrum
dooHTOBMMA M ca gpyradymjum nusrnegom. 3arto je passujeH
OTNOPHN Moaen, TpeHupaH 1 Ha 92.401 CUHTETUYKO]
cnvum nctux popmynay 17 dpoHtoBa y3 ayrmeHTauumjy
Koja ornoHalua cH1UMKe ekpaHa. OH noctmxke 48,8 %
noksanawa cnvka Ha qooHToBMMa 13 TpeHunHra n 40,0 %
Ha )OHTOBMMA KOje Huje B1UAeo, y3 62,4 % Ha
OpuUrMHasIHOM TecT cKyny. VicnutaHu cy u beam search u
afanTuBHW paHu 13nas. PaHn nsnas y ncnntaHom oo6smky
3HaTHO cMakyje Ta4HOCT. OTNOPHU MOAEN je NHTerpucaH
y Beb annukauunjy ca cepsepom FastAPI, KnnjeHToM Koju
npukasyje CUrypHoCT mMofena u mMane naxmwe un
npernefom opmysie yXnBo, a ansivkauuja je ynakosaHa
y Docker koHTejHep.

Jatym npuxsarara Teme, AM:

26.08.2026.

[Jarym onb6pare, 4O:

UnaHoBu komucuje, KO:  MNpeacesHuk:

UnaH, meHTOp:

18.11.2026

Mapko Munowwesuh
Mapko lNMeTtkosuh

Mapko MunaguHosuh

O6pasay Q4.09.13 - V3parse 1

Q4.16.01 - Izdawe 1



Mpwunor 5/2

NMPNPOAHO - MATEMATUYKIN PAKYNTET

HULL

KEY WORDS DOCUMENTATION

Accession number, ANO:

Identification number, INO:

Document type, DT:

monograph

Type of record, TR:

textual | graphic

Contents code, CC:

master thesis

Author, AU: Nemanja Ignjatovié
Mentor, MN: Marko Miladinovié¢
Title, TI: APPLICATION OF DEEP LEARNING FOR CONVERTING

MATHEMATICAL FORMULAS INTO EQUIVALENT LaTeX
NOTATION AND INTEGRATION INTO A CLIENT-SERVER
ENVIRONMENT

Language of text, LT:

Serbian

Language of abstract, LA:

English

Country of publication, CP:

Republic of Serbia

Locality of publication, LP:

Republic of Serbia

Publication year, PY:

2026

Publisher, PB:

author’s reprint

Publication place, PP:

Nis, ViSegradska 33.

Physical description, PD:

(chapters/pages/ref./tables/pictures/graphs/appendixes)

7 chapters | 57 pages I 52 references | 17 tables | 16
pictures | 5 graphs | 2 appendixes

Scientific field, SF:

computer science

Scientific discipline, SD:

artificial intelligence, machine learning

Subject/Key words, SIKW:

deep learning, mathematical expression recognition,
LaTeX, convolutional neural networks, recurrent neural
networks, attention mechanism, web application, client-
server architecture

uc

004.8:[004.932+004.738.5

Holding data, HD:

library

Note, N:




Abstract, AB: This thesis develops and evaluates a system that automatically
converts an image of a mathematical formula into equivalent
LaTeX notation and makes it available through a web
application based on a client-server architecture. The model is
an encoder-decoder neural network: a DenseNet-121
convolutional network extracts visual features with two-
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(GRU) decoder with coverage attention and knowledge
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reaches 48.8% image match on fonts seen in training and
40.0% on fonts it has never seen, while keeping 62.4% on the
original test set. Beam search and adaptive early exit were
also examined; early exit in its tested form substantially
reduces accuracy. The robust model is integrated into a web
application with a FastAPI server and a client that shows
model confidence, attention maps and a live formula preview,
packaged as a Docker container.
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