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ABSTRACT: Problems in the area of text and document processing can often be described
as text rewriting tasks: given an input text, produce a new text by applying some fixed set of
rewriting rules. In its simplest form, a rewriting rule is given by a pair of strings,
representing a source string (the "original") and its substitute. By a rewriting dictionary, we
mean a finite list of such pairs; dictionary-based text rewriting means to replace in an input
text occurrences of originals by their substitutes. We present an efficient method for
constructing, given a rewriting dictionary D, a subsequential transducer T that accepts any
text t as input and outputs the intended rewriting result under the so-called "leftmost-longest
match" replacement with skips, t'. The time needed to compute the transducer is linear in the
size of the input dictionary. Given the transducer, any text t of length || is rewritten in a
deterministic manner in time O(|t| + |t'|), where t' denotes the resulting output text. Hence the
resulting rewriting mechanism is very efficient. As a second advantage, using standard tools,
the transducer can be directly composed with other transducers to efficiently solve more
complex rewriting tasks in a single processing step.

PE3FOME: Ilpo6siemuTe B 06s1acTTa Ha 00paboTKara Ha TEKCT U JOKYMEeHTH 4eCTO MOraT Jia
ObJaT OMUCAHU KaTo 3a/jauM 3a TpeHarnrcBaHe Ha TEKCT: KaTo Ce BbBe/le BXOZSIL] TEKCT, ce
Cb3/]aBa HOB TEKCT, KaTo Ce Mpusiara HIKakbB (UKCcHpaH Habop OT rpaBusia 3a
npeHanucBaHe. B Haii-npocrara cu popMa npaBUIOTO 3a MpeHarnucBaHe ce JiaBa OT JBOMKa
HU30Be, Tpe/iCTaB/IsBally U3X0/leH HU3 (,,0pUTMHATBT) U HEeroBus 3amecTtuTe. [Tog
TIpeHarMcBaHe Ha PeYHHK MMaMe TIpeJBU/] KpaeH CMMCHK Ha TaKWBa [JBOWKH; Ipe3aricBaHe
Ha TeKCT, 6a3upaH Ha PeYHUK, 03HaYaBa Jia Ce 3aMeHsIT BbB BXO/SII] TeKCT CpelljaHusATa Ha
M3XO[JHUTe HU30Be C TeXHUTe 3aMecTuTe/u. B Ta3u pabora Hue npesicTaBsive eheKTHBEH
MEeTO/l, KOMTO T10 []a/ieH PeUHUK 3a mpe3arnuc D KoHCTpyupa MoArocieoBaTesieH
nipeoOpa3yBaren T, KOWTO rpremMa BCEKH TEKCT t KaTo BXO/, ¥ U3BEXK/a JKeJlaHUs pe3y/ITar oT
Tipe3arivc t' py Taka HapeueHara CTpaTervs 3amMsiHa Ha ,,Hali-/IsIBO Hal-Ib/T0 CpelljaHe” ¢
npoITycKaHusi. Bpemero, Heo6XoMMO 3a KOHCTpyHpaHe Ha rpeobpasyBaresis, e JTMHeHHO 110
pa3Mep Ha Bxo/HUs peuyHHK. KaTo ce m3rosn3Ba mpeoOpa3yBaTesst, BCEKH TEKCT t C b/DKAHA
|t| ce mpe3amnucBa 1o JeTepMUHUpPaH HauuH 3a Bpeme O(|t| + |t'|), KbaeTo t' e monydeHus
n3xo/ieH TeKCT. Crie[oBaTe/THO TOYYeHHSIT MeXaHHU3bM 3a TPeHarnvcBaHe e e C ONTUMaJTHa
edextuBHOCT. KaTo BTOpO NMpeanMCTBO, M3MOM3BAMKY CTaHAaPTHA UHCTPYMEHTH,
nipeobpa3yBaresnsaT MoXe Jia Ob/ie TUPeKTHO KOMIIO3UPaH C IpyTru ripeobpa3yBaren 3a
e()eKTUBHO pelllaBaHe Ha T0-C/I0KHM 3a/auy 3a Mpe3aricBaHe B e/[Ha CThITKa Ha 0OpaboTKa.

Gerdjikov, S., Mihov, S., Schulz, K.U.

Space-efficient bimachine construction based on the equalizer accumulation principle
(2019) Theoretical Computer Science, 790, pp. 80-95.
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ABSTRACT: Algorithms for building bimachines from functional transducers found in the
literature are based on the following principle: each run of the bimachine simulates a
particular successful path of the input transducer. Every single bimachine output exactly
corresponds to the output of a single transducer transition. Here we introduce an alternative
construction principle called the equalizer accumulation principle. It suggests that the
bimachine steps take into account alternative parallel transducer paths, maximizing the
possible output at each step using a joint view. This results in a construction where the
deterministic left and right automaton of the bimachine both have size bounded by 2? where
|Q| is the number of transducer states. In contrast, previous bimachine constructions lead to
larger automata. We present a class of real-time functional transducers with n+2 states for
which the standard bimachine construction generates a bimachine with at least ®(n!) states
whereas the construction based on the equalizer accumulation principle leads to 2"+n+3
states. On the other end we present a real-time functional transducers with 4(n+1) states that
cannot be represented as a bimachine with less than 2" states. Therefore the space
complexity of our construction is close to optimal in terms of the number of states. The new
construction can be applied to rational functions from free monoids to “mge monoids”, a
large class of monoids including free monoids, groups, and others that is closed under
Cartesian products.

Pestome: ChljeCTByBaIlMTe B TMTepaTypara alropuTMHU 3a CTpPOeHe Ha OMMAaIlIiHA OT
(yHKIMOHATHU TIpeoOpa3yBaTesid Ce 0CHOBABaT Ha CJieIHUSI TIPUHLIUIT: BCSIKO U3ITb/THEHHE
Ha OMMalHaTa CUMy/IMpa KOHKpeTeH yCIiellleH ITbT Ha M3X0AHus rpeobpasysaresn. Beeku
OT/le/ieH (UacThueH) U3xX0/, Ha OMMallliHaTa ChOTBETCTBA Ha KOHKPeTeH Mpexo/ Ha
npeobpasyBaresnis. B Ta3u craTtvs BbBeXKJaMe aJTepHaTUBEH MPUHLIMII 32 CTPOeHe Ha
OWMalIMHY, KOWTO Hapu4yaMe TPUHLIMIT 3a aKyMy/IMpaHe Ha u3paBHUTed. Criope]] Hero,
OT/|e/THUTE CTHIIKA Ha OMMallMHaTa OTYATAT Pa3/IMYHNATE Bh3MOKHHU (YCIIeIIHN) TbTUINA Ha
nipeoOpa3syBaresisi, KATO MAaKCUMU3UPAT Bb3MOXKHHSI U3X0Z, 110 BCUUKH TsiX. TOBa BOAU /10
KOHCTPYKL[HSI, TIPH KOSITO U JIEBUSAIT U IeCHUAT aBTOMAT Ha OMMariHara uMat pasmep,
orpanuued ot 29, kbzeTo |Q| e 6poAT Ha ChCTOAHMATA B TLPBOHAYA/IHKS IPeobpasyBarel.
3a cpaBHeHHe, IPeUIIHATE KOHCTPYKLIMHM Ha OMMAIIMHU BOJST A0 aCUMITTOTHYHO T10-
rojieMu aBTomMaru. B HacTosiljaTa cTaTus, roka3Bame Kjac OT pealTHOBpeMeHHH!
(byHKIMOHAIHY TIpeobpa3yBartesiy C N+2 ChCTOSHUS, 332 KOMTO CTaHAApTHAaTa KOHCTPYKLIYS
reHeprpa 6umaiivHa c noHe A(n!) CbCTOSHUS AOKAaTO KOHCTPYKLUSATA, KOSITO CJiefiBa
NIPUHLUIIA 38 aKyMY/IMpaHe Ha U3paBHUTE/IH, BOAU A0 2"+n+3 cbeTosgHus. OT fpyra cTpaHa,
Tipe/iCTaBsMe KJlac OT peaJIHOBPeMeHHU (yHKIMOHAIHU peobpa3yBaresu ¢ 4(n+1)
CbCTOSTHUSI, KOWTO He JIOMyCKa OMMalIMHA C MO-Majko oT 2" cbeTosiHus. ToBa 1okasea, e
MPOCTPAHCTBeHaTa CJIKKHOCT Ha HalllaTa KOHCTPYKLUS ce TIPUOJIMKaBa 10 ONTUMaJiHaTa.
HoBomnpezioxkeHaTa KOHCTPYKLMSI MOJKe [ja Ce IIpy/iara 3a paljioOHa/IHU (PyHKLIUU C
nedUHULIMOHHA 00/1acT B CBOOOZIEH MOHOM/] M 00/1aCT OT CTOMHOCTH B "'Mge MOHOUU" —
IIMPOK K/1aC OT MOHOWM, KOMTO BK/IFOYBA CBOOOJHUTE MOHOW/IU, TPYIIUTE U APYTH, U KOHTO
e 3aTBOpPEeH OTHOCHO JIeKapTOBO TIPOU3Be/ieHHe.

Geneva, D., Shopov, G., Mihov, S.

Algorithms for Probabilistic and Stochastic Subsequential Failure Transducers

(2021) Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics), 12803 LNCS, pp. 127-139.

ISBN: 9783030791209

ABSTRACT: This paper introduces a framework for building probabilistic models with
subsequential failure transducers. We first show how various types of subsequential
transducers commonly used in natural language processing are represented by probabilistic
and conditional probabilistic subsequential failure transducers. Afterwards we introduce
efficient algorithms for composition of conditional probabilistic subsequential transducers
with probabilistic subsequential failure transducers and weight pushing (canonization) of
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probabilistic subsequential failure transducers. Those algorithms are applicable to many
tasks for representing probabilistic models with subsequential failure transducers. One such
task is the construction of the HCLG weighted transducer used in speech recognition which
we describe in detail. At the end, empirical results and comparison between the presented
HCLG failure weighted transducer and the standard HCLG weighted transducer
constructions are shown.

PE3IOME: Ta3u cTatus BbBeX/a MeTOL0/IOIUsA 38 KOHCTpyHpaHe Ha BePOATHOCTHU MOZe/u
C MOJTI0C/Ie/joBaTe/IHU MpeobpasyBaTesiv C Mpexoju Mpu HeycreX. [I5pBo Moka3BamMe Kak
pa3MuYHU TUTIOBE TIOATIOC/IeZj0BaTe/IHU IpeobpasyBaTe/i, UeCTo U3I0I3BaHH TIPH
obpaboTkaTa Ha eCTeCTBeH e3HK Ce TIPe/ICTaBsT KaTo BePOSSTHOCTHU U YC/IOBHO-
BEpPOSTHOCTHH TIOATIOC/IeZ0BaTe/IHY ITpeoOpasyBaTe/ny ¢ rpexoAu npu Heycrex. Cres ToBa
BbBeXXJaMe e(eKTUBHU arOPUTMH 3a KOMITO3ULIMSL Ha YC/I0BHO-BEPOSITHOCTEH
TIoZiTIoC/IejoBaTesieH rnpeobpasyBarest C BepOsSITHOCTEH IO/I0C/IeioBaTe/ieH peoOpasyBarernt
C Mpexo/iy TIPU HeycIieX, KakKTo U aJlrTOPUTMH 3a U3T/IaCKBaHe Ha TeriaTa (KaHOHU3MpaHe) Ha
BEpPOSITHOCTHHU TIpeoOpa3yBaresiv C TIPexo/u Mpy HeycriexX. Te3u anropuTMu ca IPUIoKUMHU
3a MHOT0 3a/lau¥ 3a Mpe/iCTaBsiHe Ha BepOSITHOCTHU MO/IeJY C MOJTI0C/Ie/[0BaTeTHI
npeobpa3syBareny C TpexoAy MpH HeycrexX. EHa TakaBa 3a7aua e koHcTpykuusita Ha HCLG
nipeTersieHus peoOpa3yBaTer1, U3M0JI3BaH MPU pa3lo3HaBaHe Ha Ped, KOMTO HKe OIUCcBaMe
nozipo6Ho. B Kpasi ca mokasaHu eMITMPUYHU pe3y/ITaTH U CpaBHEHHe MeXKy IpeJCTaBeHus
HCLG nperterieH npeobpa3yBaresi C IpexXo/y MpU HeyCIieX U CTaHAAPTHUTe KOHCTPYKIUN
3a HCLG mnpereryien peobpa3syBarert.

Mihov, S., Schulz, K.U.

F-transducers for contextual text rewriting

(2021) Journal of Automata, Languages and Combinatorics, (in print)

ISSN: 1430189X; 25673785

ABSTRACT: Rule-based text rewriting is a form of language processing where a given
input text/string is rewritten to a new output form using some form of knowledge base plus
contextual rules. Contextual rewrite dictionaries, to be defined below, represent a general
input format for such knowledge bases with contextual rules. We present an algorithm for
translating a given contextual rewrite dictionary into an f-transducer. This transducer can be
applied to input texts, realizing the intended form of text rewriting. F-transducers are
deterministic transducers that use failure transitions in order to reduce the size. A second
algorithm is given for composing f-transducers. Using composition, cascaded forms of text
rewriting can be realized in a single run over the input text. Put together, a general system
for rule-based text rewriting is obtained. The strength of the approach relies on four points.
First, the translation algorithm is highly optimized: using the algorithm even huge
knowledge bases with contextual conditions can be efficiently converted into f-transducers.
Second, since f-tranducers act in a deterministic way a very efficient form of text rewriting
is obtained. Third, f-transducers can also be directly applied to text streams. Fourth,
composition and the general format of contextual rewrite dictionaries guarantee high
flexibility as to the forms of text (stream) rewriting that can be realized.

PE3IOME: Ilpe3anvicBaHeTo Ha TeKCT, 6a3upaHo Ha MpaBuia, e popMa Ha e3MKOBa
00paboTKa, TpY KOSITO ZiaJieH BXOZIeH TEeKCT / HA3 Ce Tpe3aricBa B HOBa U3XoAHa opma,
M3M0/13BaliKy HsiKakBa (popma Ha 6a3a OT 3HAHUS IUTFOC KOHTEKCTHH TpaBU/a. Peynurure 3a
KOHTEKCTHO Tpe3aricBaHe, KOUTO I1ie Ob/jaT AeUHUPAHU 110701y, TIpeICTaB/IsIBaT 0011
BXOZleH opMar 3a TakvBa 0a3u 3HaHUsI C KOHTeKCTHU TipaBuia. [IpescTaBsMe aqroputsm 3a
npeoOpa3yBaHe Ha ZiaJileH KOHTEKCTeH PeUHHK 3a Tipe3arnucBaHe BbB f-nipeobpa3sysaresn. To3u
npeobpa3syBares MOXKe /ja Ce TIPUIOKK KbM BXOAHHU TeKCTOBe, pean3upaiiKy jkelaHaTa
(opma 3a npeHanucBaHe Ha TeKCT. F-npeobpa3syBaresnTe ca feTepMUHUPaHU
TIOZITIOC/IeJOBaTe/IHY 1peobpasyBaTesi, IPH KOWTO Ce M3II0/I3BaT MPeXoAx TIPH Heycriex, 3a
HamaJisiBaHe Ha pasmepa. [Ipe/icTaBeH e BTOpH aJTOPUTHM 3a KOMIIo3upaHe Ha f-
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npeobpa3syBareny. VI31on3BaiiKi KOMITO3HLIMS, KacKazja OT Tpe3anyCBaHusl Ha TEKCT MOJKe
na 6bJe peanu3upaHa C eJHO NpeMHUHaBaHe Hafl BXOAHUS TeKCT. /IBara airopurbMa B3eTH
3aefHO oOpa3syBar o011ja cucTeMa 3a Tpe3anycBaHe Ha TeKCT Oa3vpaHo Ha MpaBUJa.
[TpenMy11[eCTBOTO Ha TO3U TIOAXO0J, Cé OCHOBAaBa Ha YeTHUPH TOUKH. [TbPBO, arTOPUTHEMBT 3a
TIPEBOJ, € CUJTHO ONITUMHK3MPaH: C TIOMOIITa Ha aJrTOPUTHhMa JOPH OTPOMHH 0a3M OT 3HAHUS C
KOHTEKCTHH YCJIOBUSI MOTaT Jia Ob/iaT e eKTUBHO TipeoOpa3yBaHu BbB f-nipeoOpa3syBaresny.
BTopo, Tbii Kato f-npeobpa3yBarenute AeHCTBaT 10 AeTePMUHUPAH HauYMH, Ce ToTy4YaBa
MHOTO edeKTHBHa (hopMa Ha NpeHanucBaHe Ha TeKcT. Tpeto, f-mpeoGpa3yBareute Morat
CBINO Jja ObAaT AMPEKTHO NPUIOYKEHU KbM TeKCTOBH MOTOLU. UeTBbPTO, KOMITO3ULIMATA U
0OLMAT hOpMaT Ha PEUHUIIUTE 32 KOHTEKCTHO Tpe3arcBaHe rapaHTHUpaT BUCOKA I'bBKABOCT
TI0 OTHOIIIeHHe Ha (hOpMHUTe Ha Mpe3anrcBaHe Ha TeKCT (TIOTOK), KOUTO Morar jia Obzaar
peanu3upaHy.

Mitankin, P., Mihov, S., Tinchev, T.

Large vocabulary continuous speech recognition for Bulgarian

(2009) International Conference Recent Advances in Natural Language Processing, RANLP,
pp. 246-250.

ISSN: 13138502

ABSTRACT: The paper presents the results of a project completed by the authors for
realizing a continuous speech recognition system for Bulgarian. The state-of-the-art speech
recognition technology used in the system is discussed. Special attention is given to the
problems with some specifics of the Bulgarian language namely the large vocabulary
(450000 wordforms). Some implementation details of the language module are given. At the
end the paper provides evaluation of the accuracy of recognition.

PE3IOME: [lok/agbT pefCcTaBs pe3y/iTaTuTe OT IIPOeKT, 3aBbPIIeH OT aBTOpUTe 3a
peanM3MpaHe Ha CUCTeMa 3a pa3lo3HaBaHe Ha HeTIPeKbCHATa peu 3a ObIrapCKy e3uK.
OO6cbaeHa e CbBpeMeHHATa TEXHOJIOTHS 3a Pa3lio3HaBaHe Ha pey, M3I0/13BaHa B CHCTEMaTa.
CreLipa/iHO BHUMaHue e 00bPHATO Ha MPOOIEMUTE C HIKOM Crieliu(UKU Ha ObarapCKust
e3UK, HaTo HorpuMep rosieMusT peuyHuk (450000 cioBodopmu). [laseHu ca HIKOU
TOZIPOOHOCTH 3a peajM3MpaHeTO Ha e3UKOBUsI MOAy/l. B Kpasi Ha cTaTusiTa Cce Tpe/jCTaBsAT
V3MepBaHMs Ha NPeLM3HOCTTa Ha pa3lio3HaBaHe.

Mitankin, P., Mihov, S.

A new method for real-time lattice rescoring in speech recognition

(2016) Studies in Computational Intelligence, 648, pp. 283-292.

ISSN: 1860949X

ISBN: 9783319322063

ABSTRACT: We introduce a novel efficient method, which improves the performance of
speech recognition systems by providing the option to partially compile the word lattice into
a deterministic finite-state automaton, making it suitable for the rescoring step in the speech
recognition process. In contrast to the widely used n-best method our method permits the
consideration of significantly larger number of alternatives within the same time-constraint
and thus provides better recognition results. In this paper we present a description of the new
method and empirical evaluation of its performance in comparison with the n-best method.
The achieved WER reduction is up to 3.77% at a p-value below 3%. An important
advantage of our method is its applicability for real-time applications.

PE3FOME: IlpencraBsive HOB edeKTHBEH METO[], KOWTO 10A00psiBa MPOU3BOJUTETHOCTTA Ha
CHCTeMUTe 3a pa3lio3HaBaHe Ha peu, KaTo Mpe/ioCTaBsi Bb3MOXKHOCT 3a YaCTUYHO
KOMIIW/IMpaHe Ha pelleTKaTa Ha iymara B leTepMUHMPaH KpaeH aBToMar. ToBa npe/icTaBsiHe
e 0co0eHO MOAXO/SIIIO 3a peaiM3vpaH Ha CThIIKATa 3a MpeoLjeHsiBaHe Ha pellieTKara B
npolieca Ha pasfo3HaBaHe Ha peuTa. 3a pa3/iMKa OT LIMPOKO M3I10/13BaHuUs MeToZ, n-best,
HALLMST METOZ TI03BOJIsIBA PA3I/Ie)KAaHEeTO Ha 3HAUMTEe/THO MO-To/IsIM OpO¥ aITepHaTUBY B



[7]

(8]

pPaMKWTe Ha ChI[OTO BPEMEBO OrpaHWUeHHe U 110 TO3U HauKH OCUTYpsiBa TI0-H00pu
pe3y/TaTv Npy pasro3HaBaHeTo. B Ta3u cratus ripefcraBsiMe OrvMcaHue Ha HOBUSI METOZ, U
eMINUpHUYHa OLleHKa Ha HerOBOTO Mpe/iCTaBsiHe B CpaBHeHUe ¢ MeTo/a n-best. [TocTurHatoTo
HamasieHre Ha WER e 10 3,77% 1ipu p-ctoriHOCT 1of, 3%. Ba)kHO rpeAMMCTBO Ha Hallvs
MeTO/|, e HeroBara IpUIOKUMOCT B peasiHO BpeMme.

Hateva, N., Mitankin, P., Mihov, S.

BulPhonC: Bulgarian speech corpus for the development of ASR technology

(2016) Proceedings of the 10th International Conference on Language Resources and
Evaluation, LREC 2016, pp. 771-774.

ISBN: 9782951740891

ABSTRACT: In this paper we introduce a Bulgarian speech database, which was created for
the purpose of ASR technology development. The paper describes the design and the content
of the speech database. We present also an empirical evaluation of the performance of a
LVCSR system for Bulgarian trained on the BulPhonC data. The resource is available free
for scientific usage.

PE3FOME: B Ta3u cratus nipesicTaBsiMe 0a3a JaHHU OT Ob/rapcka ped, KOsTO e Ch3/laZieHa C
1]eJ1 pa3BUTHe Ha TexHosorusaTa ASR. [Iok/afAbT OnucBa Au3aiiHa U ChAbP)KaHUeTO Ha
peueBara 6a3a faHHu. [IpescTaBsiMe CBIIO Taka eMIMPUYHA OL[eHKA Ha MPe3r3HOCTTa Ha
CHUCTeMa 3a pa3lo3HaBaHe Ha HeNpeKbCHATa peu C TOJIsIM PeYHUK 3a ObIrapcKy e3VK,
obyuena c 6a3ara Ha BulPhonC. PecypchT e focThrieH Ge3rniaTHO 3a Hay4yHa yroTpeba.

Geneva, D., Shopov, G., Mihov, S.

Building an ASR Corpus Based on Bulgarian Parliament Speeches

(2019) Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics), 11816 LNAI, pp. 188-197.

ISSN: 03029743

ISBN: 9783030313715

ABSTRACT: This paper presents the methodology we applied for building a new corpus of
Bulgarian speech suitable for training and evaluating modern speech recognition systems.
The Bulgarian Parliament ASR (BG-PARLAMA) corpus is derived from the recordings of
the plenary sessions of the Bulgarian Parliament. The manually transcribed texts and the
audio data of the speeches are processed automatically to build an aligned and segmented
corpus. NLP tools and resources for Bulgarian are utilized for the language specific tasks.
The resulting corpus consists of 249 hours of speech from 572 speakers and is freely
available for academic use. First experiments with an ASR system trained on the BG-
PARLAMA corpus have been conducted showing word error rate of around 7% on
parliament speeches from unseen speakers using time-delay deep neural network (TD-DNN)
architecture. The BG-PARLAMA corpus is to our knowledge the largest speech corpus
currently available for Bulgarian.

PE3IOME: Ta3u cratus npejcraBs MeTOL0/IOIUATa, KOATO MPUIOKUXMe 3a U3rpaxkAaHe Ha
HOB KOPITYC OT Ob/IrapcKa ped, MOoAX0AsII] 32 00yueHre 1 OLleHKa Ha ChbBPEMEHHHU CUCTEMHU
3a pasrno3HaBaHe Ha peu. KoprychT Ha ObarapcKusi mapjaMeHT 3a aBTOMaTHUHO
pa3no3HaBaHe Ha peu (BG-PARLAMA) e u3BjieueH OT 3alyMCHTe Ha TJIeHapHUTe CeCUU Ha
Obarapckys mapaaMeHT. CTeHOrpaMHTe U ayAro 3alucuTe OT peunte ce 06paboTBar
aBTOMAaTHUHO, 3a /la Ce U3rpaju MoJpaBHeH U CerMeHTUpaH KOpITyC. 3a peajy3upaHeTo Ha
e3UKOBHTe 00pabOTKM Ca M3MOI3BaHU UHCTPYMEHTUTE 3a 00paboTKa Ha eCTeCTBEH e3UK U
pecypcu 3a 6b/irapcku. [ToyueHHUST KOPITyC ce CbCToU OT 249 yaca peu oT 572 AUKTOPH U e
JOCTBIIEH 3a akajeMUyHa yroTpeba. [IpoBesieHr ca MbpBUTe eKCIIEPUMEHTH C CHCTeMa 3a
aBTOMAaTUUHO pa3rio3HaBaHe Ha peu, oOyueHa B kopnyca Ha BG-PARLAMA, noka3gaiiia
rpellika Ha HUBO JYMH OT OK0JIO 7% B MapyiaMeHTapHU peud OT HOBHU JIUKTOPH, KaTo ce
M3I10/13Ba ApXUTEKTYpa C AbJI00KU HEBPOHHU Mpeyka ChC 3aKbCHeHHe BbB BpeMeTo (TD-
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DNN). KopriycsT BG-PARLAMA e, OKOJIKOTO HY € U3BeCTHO, Hal-TOJIEMUSAT KOPITYC OT
pey, KOITO B MOMeHTa ce Tpejyiara 3a Oblrapcku e3uk.

Ringlstetter, C., Schulz, K.U., Mihov, S.

Orthographic errors in Web pages: Toward cleaner Web corpora

(2006) Computational Linguistics, 32 (3), pp. 295-340.

ISSN: 08912017

ABSTRACT: Since the Web by far represents the largest public repository of natural
language texts, recent experiments, methods, and tools in the area of corpus linguistics often
use the Web as a corpus. For applications where high accuracy is crucial, the problem has to
be faced that a non-negligible number of orthographic and grammatical errors occur in Web
documents. In this article we investigate the distribution of orthographic errors of various
types in Web pages. As a by-product, methods are developed for efficiently detecting
erroneous pages and for marking orthographic errors in acceptable Web documents,
reducing thus the number of errors in corpora and linguistic knowledge bases automatically
retrieved from the Web.

PE3IOME: MHTepHeT npefcTaB/sBa Hak-rosMara mybiuuHa 6a3a OT TEKCTOBe Ha
eCTeCTBeH e3UK, 10paJii KOeTo CKOPOIIHUTe eKCIIePUMEeHTH, MeTOU U HHCTPYMEeHTU B
obsacTTa Ha KOpITyCHATa JIMHTBUCTHKA UeCTO M3M0/3BaT VIHTepHeT MpeskaTa KaTo KOpITyC.
3a npuIoKeHusl, IPY KOMTO BUCOKA MPaBOIMCHA KOPEKTHOCT e OT pelllaBalllo 3HaueHue,
Bb3HMKBA MpobsieMa, ye B VIHTepHeT JOKYMeHTHTe Ce TIOsiBSIBaT 3HaunTeseH Opoit
MIPaBOMKMCHYU U IPaMaTUUHU TPellKy. B Ta3u cratvsi HUe U3c/ie[BaMe pa3rpoCcTpaHeHHeTo Ha
NIPaBOMMCHU T'PELIKYU OT pa3anueH TUM B VIHTepHeT cTpaHuLUTe. KaTto cTpaHuueH NpoAyKT
pa3paboTBaMe MeTO/Y 3a e)eKTHBHO OTKpHBaHe Ha rPeLIKd B CTPAHULIUTe 1 32 MapKHpaHe
Ha TMPaBOIMCHY IPelIKy B VIHTepHeT JOKYMeHTH, KaTo I0 TO3W HauMH Ce HamaJssiBa OposiT Ha
TDELIKUTEe B KOPIyCHUTe 1 Oa3uTe OT e3UKOBH 3HaHMsI, aBTOMATHUHO M3BJ/IEUEHH OT MpeXKaTa.

Mihov, S., Mitankin, P., Schulz, K.U.
Fast selection of small and precise candidate sets from dictionaries for text correction
tasks
(2007) Proceedings of the International Conference on Document Analysis and
Recognition, ICDAR, 1, art. no. 4378754, pp. 471-475.
ISSN: 15205363
ISBN: 0769528228; 9780769528229
ABSTRACT: Lexical text correction relies on a central step where approximate
search in a dictionary is used to select the best correction suggestions for an ill-
formed input token. In previous work we introduced the concept of a universal
Levenshtein automaton and showed how to use these automata for efficiently
selecting from a dictionary all entries within a fixed Levenshtein distance to the
garbled input word. In this paper we look at refinements of the basic Levenshtein
distance that yield more sensible notions of similarity in distinct text correction
applications, e.g. OCR. We show that the concept of a universal Levenshtein
automaton can be adapted to these refinements. In this way we obtain a method for
selecting correction candidates which is very efficient, at the same time selecting
small candidate sets with high recall.
PE3FOME: JlekcuKasiHaTa KOPeKLMsl Ha TEKCT pa3urTa Ha LjeHTpaJiHa CThIIKa, KOSITO
M3I10/13Ba MPUOIKEHO ThPCEHe B PEUHHK, 3a Jja ce u3bepar Hall-ZoOpHUTe TIpeJIoyKeHH s 3a
KOpeKIUs 3a rpeliHuTe JyMu. B ripeuiiiHa paboTta rpe/icTaBUxMe KOHL[EMLIUATA 3a
yHHBepcaseH JleBeHI]aiiH aBTOMAT ¥ MOKa3axMe Kak /ja M3IMoI3BaMe Te31 aBTOMAaTH 3a
e eKTUBHO HaMHpaHe OT PeUHUK Ha BCUUKU JyMHU Ha (PMKCUPaAHO pa3CTOsSIHUE T10
JleBeH11laliH /10 TpellIHaTa BXOAHA Ayma. B Ta3u cratus pasriexxjame yCbBbpIIEHCTBAHUATA
Ha OCHOBHOTO pa3CTOsiHUe Ha JIeBeHII[aiiH, KOUTO /laBaT M0-pejieBaHTHHU Pa3CTOsTHUS 3a
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6n130CT B pa3nyuyHU NPUIOKEHUs 3a KOPeKIUs Ha TeKCT, Harlpumep cies, OCR. Hue
TIOKa3BaMe, ue KOHLIEMLIMATA 3a YHUBepcasieH aBToMar Ha JleBeHIIjaliH Moxe fia Obie
ajlanTipaHa KbM Te3W YCbBbpIIeHCTBaHUs. 10 TO31 HauMH rosyyaBamMe MeTo/, 3a o00p Ha
KaH/JM/IaTu 3a KOpeKL[usl, KOUTO € MHOTO e()eKTHUBEH, KaTo B CBIOTO BpeMe HaMUpame MaJIKu
HabOpH OT KaHJMJATH C BUCOKO MTOKPUTHE.

Mihov, S., Mitankin, P., Gotscharek, A., Reffle, U., Schulz, K.U., Ringlstetter, C.

Using automated error profiling of texts for improved sgelection of correction candidates for
garbled tokens

(2007) Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics), 4830 LNAI, pp. 456-465.

ISSN: 03029743

ISBN: 9783540769262

ABSTRACT: Lexical text correction systems are typically based on a central step: when
finding a malformed token in the input text, a set of correction candidates for the token is
retrieved from the given background dictionary. In previous work we introduced a method
for the selection of correction candidates which is fast and leads to small candidate sets with
high recall. As a prerequisite, ground truth data were used to find a set of important
substitutions, merges and splits that represent characteristic errors found in the text. This
prior knowledge was then used to fine-tune the meaningful selection of correction
candidates. Here we show that an appropriate set of possible substitutions, merges and splits
for the input text can be retrieved without any ground truth data. In the new approach, we
compute an error profile of the erroneous input text in a fully automated way, using socalled
error dictionaries. From this profile, suitable sets of substitutions, merges and splits are
derived. Error profiling with error dictionaries is simple and very fast. As an overall result
we obtain an adaptive form of candidate selection which is very efficient, does not need
ground truth data and leads to small candidate sets with high recall.

PE3FOME: Cucremure 3a JIeKCHKaTHa KOPEKLMs HAa TEKCT 0OMKHOBEHO Ce OCHOBaBaT Ha
LleHTpa/IHa CTHIIKA: TIPM HAMHUPaHe Ha CrpellleH HU3 BbB BXOAHUS TeKCT, Habop oT
KaH/[U/1aTy 3a KOPeKIMs Ha HK13a Ce U3B/IMYa OT JlafieH 0a30B peuHuK. B Hallla mpeAuIiHa
pabora mpezcTaBUXMe MeTo/, 3a U300p Ha KaHAWUJATH 3a KOPEKLUs, KOUTO e Obp3 U BOAH [0
MaJTbK Habop OT KaHAW/IaTy C BUCOKO TIOKpuTHe. Karo mpejnocTaBka Oerire u3mosi3BaHa 06asa
OT PbYHO TOTIPaBeHH TEKCTOBE, 3a a Ce HaMepu Habop OT 3amMeCTBaHUsl, C/TUBAHUS U
paszessiHYsI Ha CHMBOJIU, KOWUTO TIPe/ICTaB/IsIBaT XapaKTepHH I'PeLlKH, CpPelljaH! B
TekcToBeTe. Te3u rpeaBapuTe/IHA 3HaHUs OsIXa M3II0/I3BaHU 3a T0-TOYeH 1oJ0op Ha
pesieBaHTHUTe KaHJU/aTh 3a KopeKius. TyK Toka3Bame, ue HabOp OT 3aMeCTBaHUs,
C/IMBAHUS U Pasfie/sTHUsI Ha CMBOJIM, KOUTO TIPe/ICTaB/sIBaT XapaKTepHU I'PeIliKy MOraT Aa
ObJaT u3B/eueH O6e3 HUKAKBU TIPeIBapPUTE/THO TTOTIPAaBeHH TeKCTOBe. B HOBUS MOX0A HUe
M3UKC/IsiBaMe Tpo¢usia Ha TPelIKUTe Ha TPeLIHNS BbBeJjeH TEKCT 110 HaITh/IHO
aBTOMAaTU3MpaH HauWH, KaTo M3I0/I13BaMe Taka HapeueHWTe PeUHHUIIM 3a rpeiiku. OT To3u
npouI ce U3BAMYAT MOXOASAITM HAOOPU OT 3aMeCTBaHus, 00eJUHEHHS U pa3fieNsiHusl.
[TpodummpaHeTo Ha rPeIIKY C PEYHHULIM 3a TPELIKH e JIeCHO U MHOTo O6bp30. Kato 0611y
pe3y/TaT royJaBaMe aJjanTUBHA ¢popMa Ha of00p Ha KaHU/[aTH, KOSITO € MHOTO
e()eKTHBHA, He Ce Hy)/jae OT TIpeJBapUTE/THO MOTIPaBeHH JaHHU 1 BOAH /10 MaJIKU Habopu
OT KaHAWZATH C BUCOKO MOKPHUTHE.

Ringlstetter, C., Hadersbeck, M., Schulz, K.U., Mihov, S.

Text Correction Using Domain Dependent Bigram Models fromWeb Crawls

(2007) Proceedings of IJCAI 2007 Workshop on Analytics for Noisy Unstructured Text
Data, AND 2007, pp. 47-54.

ISSN: 15504875
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ABSTRACT: The quality of text correction systems can be improved when using complex
language models and by taking peculiarities of the garbled input text into account. We report
on a series of experiments where we crawl domain dependent web corpora for a given
garbled input text. From crawled corpora we derive dictionaries and language models, which
are used to correct the input text. We show that correction accuracy is improved when
integrating word bigram frequency values from the crawls as a new score into a baseline
correction strategy based on word similarity and word (unigram) frequencies. In a second
series of experiments we compare the quality of distinct language models, measuring how
closely these models reflect the frequencies observed in a given input text. It is shown that
crawled language models are superior to language models obtained from standard corpora.
PE3FOME: KauecTBOTO Ha CCTeMUTe 3a KOPEKIIHsI Ha TEKCT MOXKe /la Ce 1oJo0pH, KaTo ce
W3TI0/I3BaT CJIOKHU €3UKOBM MOZE/M U KaTo Ce B3eMar MpeABU/] 0COOeHOCTUTEe Ha BXOAHUS
TeKCT. Hue npefcraBsMe nopejuiia 0T eKCIIepUMeHTH, ITPYU KOWTO U3B/IMYaMe aBTOMaTUUHO
KODPITyCH OT UHTepHeT B 3aBUCUMOCT OT 00/1acTTa Ha aJieHust BXOJeH TeKCT. OT UHTepHeT
KOPITyCHUTe U3B/IMUaMe PeYHULIM U e3UKOBU MO/Ie/IM, KOUTO Ce U3I0/13BaT 3a KOpUrupaHe Ha
BXOZIHUS TeKCT. Hue moka3BaMe, ue TOYHOCTTA Ha KOPEKIMsATA Ce Mo00psiBa rpu fobaBsiHe
Ha yecToTara Ha OUrpaMuTe Ha JYMHUTE OT UHTEPHET KOPITyCHTe KaTo HOB (hakTop B
Ga3oBara cTparerusi 3a KOpeKIysi OCHOBaBallja ce Ha 06/1130CTTa U yHUTpaMHara yecToTa Ha
AyMmuTe. BbB BTopa nopezuiia OT eKCliepUMeHTH CpaBHsIBaMe KayeCTBOTO Ha pPa3/IMyHUTe
€3UKOBH MOJIe/i1, M3MepBaiiky KOJIKO TOUHO Te3W MOZe/N 0Tpa3siBaT YeCTOTHUTeE,
Ha0/Tr0/jaBaHy B [ja/ieH BXoZieH TeKCT. [loka3Bame, ue e3MKOBUTE MOZe/I OT UHTepHeT
KOPITyCH TIPEeBB3X0XKAT €3UKOBUTE MO/IeJIH, MO/IyueHU OT CTaHJapTHUTe KOPITyCH.

Mihov, S., Schulz, K.U.

Computation of similarity-similarity search as computation

(2011) Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics), 6735 LNCS, pp. 201-210.

ISSN: 03029743

ISBN: 9783642218743

ABSTRACT: We present a number of applications in Natural Language Processing where
the main computation consists of a similarity search for an input pattern in a large database.
Afterwards we describe some efficient methods and algorithms for solving this
computational challenge. We discuss the view of the similarity search as a special kind of
computation, which is remarkably common in applications of Computational Linguistics.
PE3IOME: IlpencraBsive peauiia PUIOKeHHsI B 00paboTKaTa Ha eCTeCTBeH e3HK, Kb/IeTO
OCHOBHOTO M3UKC/IeHHe Ce CbCTOW B ThpPCeHe Ha O/IM30CT Ha BXOZeH 111ab/ioH B rossiMa 6asa
naHHy. Criefi ToBa onvcBaMe HSIKOW e()eKTUBHU METOJM U alTOPUTMHU 3a pelllaBaHe Ha TO3U
u3uncuTesneH npobaeM. Hue pa3miexkzaMe ThpCceHeTO Ha O/IM30CT KaTo CrielidasieH BUZ
M3UKC/IeHre, KOWTO e M3K/TFOUUTE/THO Pa3MpPOCTPaHeH B MPU/IOKEHHUSITa Ha KOMITIOThpHATa
JIMHI'BUCTHKA.

Gerdjikov, S., Mihov, S., Mitankin, P., Schulz, K.U.

Good parts first - a new algorithm for approximate search in lexica and string databases
(2013) arXiv:1301.0722

(2015) arXiv:1301.0722v2

ABSTRACT: We present a new efficient method for approximate search in electronic lexica.
Given an input string (the pattern) and a similarity threshold, the algorithm retrieves all
entries of the lexicon that are sufficiently similar to the pattern. Search is organized in
subsearches that always start with an exact partial match where a substring of the input
pattern is aligned with a substring of a lexicon word. Afterwards this partial match is
extended stepwise to larger substrings. For aligning further parts of the pattern with
corresponding parts of lexicon entries, more errors are tolerated at each subsequent step. For
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supporting this alignment order, which may start at any part of the pattern, the lexicon is
represented as a structure that enables immediate access to any substring of a lexicon word
and permits the extension of such substrings in both directions. Experimental evaluations of
the approximate search procedure are given that show significant efficiency improvements
compared to existing techniques. Since the technique can be used for large error bounds it
offers interesting possibilities for approximate search in special collections of "long" strings,
such as phrases, sentences, or book titles.

PE3FOME: IlpezcTaBsiMe HOB epeKTHBEH MeTO/, 3a NMPUO/IMKEHO ThPCEHe B e/IEKTPOHEH
peunuk. [Ipu fazeH BxozeH HU3 (11ab10H) U ripar 3a 6/IM30CT, aTOPUTHEMBT U3BJIMYA
BCHUKH 3alTMCH B PEUHHKA, KOUTO Ca JOCTaThuHO O/M3KH C 11absoHa. ThpceHeTo e
OpraHU3MpaHo B MOATHPCEHUS], KOUTO BUHATHW 3arl0uBaT C TOUHO YaCTUYHO ChBIa/leHUe,
Kb/I€TO IMOJHU3 OT BXOZHUS 1a0JIOH e TIOIpABHEH C TIOJHU3 OT PeUHUKOBa Ayma. Criesi ToBa
TOBa YaCTUUHOTO ChBIaJieHNe ce paslIvpsiBa [IOCTeNeHHO /10 M0-rojeMH MoAHM30Be. 3a
To/ipaBHsIBaHe Ha M0-HaTaThIIHU YaCTH Ha 11absoHa ChC CHOTBETHUTE UaCTU Ha
PEUYHMKOBUTe 3aMKCH Ce JOIyCKaT MoBeue rpelKy Ha BCsIKa C/lefiBallia CThIIKa. 3a
ToZIbpyKaHe Ha TO3M peJ] Ha Mo/jpaBHsIBaHe, KOWTO MOXKe /la 3all0YHe OT KOSITO U /la e UacT
Ha 111a0/I0Ha, PeUHHUKBT € MPe/ICTaBeH KaTo CTPYKTYPA, KOATO TI03BO/ISIBA AUPEKTEH JOCTHIT
J10 BCEKH TI0/IHM3 Ha PEYHUKOBA [lyMa U T03BOJIsIBa Pa3llMPsIBaHETO Ha TaKKBa IMOJHU30Be B
JBeTe MOCOKU. [laneHy ca eKclieprMeHTalHU OLleHKH Ha TpoLe/iypara 3a MpruOmkeHO
ThpPCeHe, KOUTO MOKa3BaT 3HAUMTE/THO 10Jj00peHre Ha e()eKTUBHOCTTA B CPAaBHEHHE ChC
ChLEeCTBYBAL[UTe TeEXHUKU. T'bil KaTO TeXHUKaTa MOJKe [ja Ce U3I10/13Ba 3a rojieMH Iparose
3a 6/M30CT, T TIpejjlara MHTepeCHU Bb3MO)KHOCTH 3a PUO/IMKEHO ThpCeHe B Criel{ialHu
KOJIeKLIUY OT "bary" HU30Be, KaTo (ppasy, U3peueHus WK 3ar/iaBUs Ha KHUTH.

Gerdjikov, S., Mihov, S., Mitankin, P., Schulz, K.U.

WallBreaker - Overcoming the wall effect in similarity search

(2013) ACM International Conference Proceeding Series, pp. 366-369.

ISBN: 9781450315999

ABSTRACT: In this paper we present the WallBreaker system for similarity search as used
in the String Similarity Search/Join Competition, 2013, organized by the Humboldt
University of Berlin. We consider the problem of how to efficiently find for a given string P
(pattern) all words W in a lexicon such that the distance between P and W does not exceed a
given bound b. Classical solutions to this problem try to align P with suitable lexicon words
in a strict left-to-right manner, starting at the left border of the pattern. During the search,
only prefixes of lexicon words are visited where the distance to a prefix P' of the pattern
does not exceed the given bound b. The main problem with this solution is the so-called
"wall effect": if we tolerate b errors and start searching in the lexicon from left to right, then
in the first b steps we have to consider all prefixes of lexicon words. Eventually, only a tiny
fraction of these prefixes will lead to a useful lexicon word, which means that our
exhaustive initial search represents a waste of time. To avoid the "wall effect", in
WallBreaker we have implemented our new method. To sketch it let us assume that the
pattern can be aligned with a lexicon word with not more than b errors. Clearly, if we divide
the pattern into b+1 pieces, then at least one piece will exactly match the corresponding
substring of a lexicon word in the answer set. In our approach we first find the lexicon
substrings that exactly match such a given piece of the pattern. Afterwards we continue by
extending this alignment, step-wise attaching new pieces on the left or right side. For the
alignment of new pieces, more errors are tolerated at each step, which guarantees that
eventually b errors can occur. Since at later steps the set of interesting substrings to be
extended is already small the wall effect is avoided, it does not hurt that we need to tolerate
more errors. For this kind of search strategy, a new representation of the lexicon is needed
where we can start traversal at any point of a word. In our new approach, the lexicon is
represented as symmetric compact directed acyclic word graph (SCDAWG). This index
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structure can be seen as a part of a longer development of related index structures. Our
implementation executes the search queries in parallel. It is realized in ANSI C, compiled
with GCC and does not use any additional libraries beside LIBC and POSIX threads. In
average it performs a similarity search of a 100 character pattern with up to 16 errors in a
lexicon with 750 000 entries in about 0.088 ms.

PE3FOME: B Ta3u cratus nipefictaBsimMe cuctemara WallBreaker 3a TbpceHe Ha 6/1M30CT,
W3M0/13BaHa B ChCTE3aHMETO 3a ThpCeHe Ha O/m30CT Ha HU30Be, 2013, opraHu3upaHo OT
yHuBepcuteTa Xym6o0nT B bepsuH. Hue pasmiexjame 3a/jauata 3a ToBa Kak /la HAMepUM
edeKTUBHO 3a fajeH HU3 P (11a6s10H) Bcuuky 1yMyd W B DEUHHK, Taka ye Pa3CTOSTHUETO
mMexxay P u W 1a He HaZiBMLLIaBa JjafieHa rpaHuia b. Kynacuueckure pelieHust Ha TO34
npo06sieM ce OMUTBAT /la MOAPAaBHAT P € MOAXOASAIIM PEUHHUKOBH JYMU CTPUKTHO OTJISIBO
Ha/ISICHO, 3aTlOUBakKM OT JIIBO Ha I11absioHa. ITo BpeMe Ha ThPCEHETO Ce TIoCelaBaT caMo
npeUKCH OT PEYHHUKOBH J[yMH, TIPH KOUTO Pa3CTOSIHHETO 10 npedukc P' Ha mabioHa He
Ha/IBUILIABA ZiaJieHaTa rpaHuiia b. OCHOBHUST Mpo06sieM C TOBA PellIeHHe e TaKa HapeueHHsT
,e(eKT Ha cTeHaTa“: ako TojepypaMe b rpeliky 1 3aroyHeM Jja TbPCUM B PEUHHKA OT/ISIBO
Ha/ISICHO, TOTaBa B ITbPBUTE b CTHIIKU TPsiOBa /la pasrieame BCUUKU MpeQUKCH Ha
PEeYHUKOBU AyMH. B KpaiiHa cMeTKa camMo Masika 4yacT OT Te3 Npe(UKCH Lie JoBear /10
To/ie3Ha peyHUKOBAa lyMa, KOeTo 03HauaBa, ue HallleTo U3uepriaTe;THo ITbPBOHAuUaIHO
ThpCeHe MpeJcTaBsBa 3aryba Ha BpeMe. 3a Jia u3bernem "edekra Ha cTeHara', B
WallBreaker BHejprixMe Halllvsi HOB MeTO/. 3a /la o CKUL[paMe, HeKa rpueMeM, ue
11a6/I0HBT MOJKe Zja Ob/le TIo[paBHeH C peYHHWKOBA JiyMa C He TIoBeue OT b rpemmku. fIcHo e,
Ye aKo pa3ZiesiuM 1abnoHa Ha b+1 mapuera, ToraBa roHe eZjHO Mapue 1ije ChBIaja CbC
CbOTBETHMS [TOJHM3 Ha PeYHUKOBaTa JyMa. B Haims noaxos mbpBo HaMUpamMe peUHUKOBUTE
TIOZIHA30Be, KOUTO CHBMA/AT C JaZieHo rapue ot 1absiona. Cref ToBa Npo/b/ikaBaMe, KaTo
pasilupsiBaMe TOBa [0JpaBHsIBaHe, KaTo Ha BCSIKA CThIIKA IPUKpersiMe HOBY MapueTa OT
JisiBaTa WM JifiCHaTa CTpaHa. 3a TofipaBHsIBaHeTO Ha HOBM IapueTa ce JI0MycKaT ToBeue
IPeLlKY Ha BCsKA CTHIIKA, KOETO rapaHTHpa, ue B KpaliHa CMeTKa MOJKe [ja Bb3HUKHAT b
rpeliki. Tl KaTo B MO-KbCHUTE CTHITKM HAOOPBT OT MHTEPECHU TIOJHU30Be, KOUTO TPsiOBa
Jla ce pa3llupH, Beue e MaTbK, eheKThT Ha CcTeHaTa ce u30sTBa U He e rpobsieM, e TpsiOBa
Jia TojilepyupaMe ToBeue TPeliky. 3a TO3U BUJ| CTpaTerysi 3a TbpceHe e HeoOX0AUMO HOBO
npe/iCTaBsiHe Ha PeYHHKA, KOeTo TI03BOJIsIBA Ia 3aTl0uHeM 00X0JK/laHe BB BCSIKA TOYKA Ha
JyMara. B Hallvs HOB 1OJ[X0/] peuHHKa e TIpe/icTaBeH KaTo CUMeTpUueH KOMITaKTeH HacoueH
anmknyeH rpag ot gymu (SCDAWG). Ta3u uHzeKcHa CTPYKTypa MoXKe Jia ce pasryexza
KaTo pe3y/TaT OT pa3BUTHETO Ha MHJEKCHU CTPYKTYPH B Ta3u obsact. Harmiata mporpama
V3IIbJIHABA [1apajie/IHO 3asaBKUTe 3a ThbpceHe. T4 e peanusupad Ha ANSI C, kommnuupasa ¢
GCC u He U3I10/13Ba HUKAKBU JOMb/JIHUTETHN 0MOmoTeku ocBeH LIBC u POSIX HUIIKY.
[Tporpamara cpeHO U3BBPIIIBa ThpCeHe Ha Om30cT Ha mabsaoH ot 100 3Haka ¢ 7o 16
rpellky B peyHUK cbC 750 000 3amnuca 3a okosio 0,088 ms.

Gerdjikov, S., Mihov, S., Nenchev, V.

Extraction of spelling variations from language structure for noisy text correction

(2013) Proceedings of the International Conference on Document Analysis and Recognition,
ICDAR, art. no. 6628637, pp. 324-328.

ISSN: 15205363

ABSTRACT: We describe a novel approach for the extraction of spelling variations from a
list of instances. It relates distinctive infixes to distinctive infixes of referenced words. The
distinctive infixes are extracted automatically from a (multi)set of instances and a referenced
dictionary without any additional expert knowledge. Based on the spelling variations
retrieved during a learning(training) phase we develop a correction algorithm which
suggests and ranks candidates for a particular noisy word. The main advantage of our
approach is that it provides good corrections for the unobserved noisy words while it is
almost perfect on words observed during the learning. Our experimental results of the
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normalisation of a typical reference corpus of Early Modern English letters, significantly
improve over previous results of VARD2. We also achieve better results than those reported
on the OCR-correction of the TREC-5 Confusion Track corpus.

PE3FOME: OmnricBame HOB MO/X0/, 3@ U3B/IMUaHe Ha BapyalliM Ha MpaBoIkca OT CITUCHK C
npuMepy. Toit CBbp3Ba OT/IMUMTETHU MHOUKCH C OT/IMUYMTE/IHU UH(UKCH Ha pepepeHTHU
Aymu. OT/IMUMATETHUTe UHOUKCHU Ce U3BIMYAT aBTOMaTUYHO OT (MY/ITH) MHOKECTBO OT
npuMepH U pedepeHTeH PeuHUK Oe3 HUKAKBY /IOMTb/IHUTETHN eKCIIepTHY 3HaHusl. Bb3
OCHOBa Ha BapHaL[MMTe Ha TPABOIHCA, MTOyUYeHH 110 BpeMe Ha (a3a Ha oOyueHue, HUe
pa3paboTHXMe anropuThM 3a KOPeKLs, KOWTO MpejJiara ¥ paHKUpa KaHAWaTUTe 3a
oripefiesieHa rpeiiHa Ayma. OCHOBHOTO TIpeZIMMCTBO Ha HalllUs TIOAXO0Z, e, ue TOW OCUTypsiBa
Z00pH KOpPeKLIMY 3a HOBY T'PELIHH [yMH, KaTo e TIouTH TiepdeKTeH 3a AymuTe, HabmoaBaHu
10 BpeMe Ha o0ydyeHueTo. Harmre ekcriepuMeHTaIHA pe3y/iTaTd OT HOPMaii3UpaHeTo Ha
TUINHMUeH ped)epeHTeH KOPIyC OT MMCMa Ha paHeH MO/lepeH aHIVIMHCKY 3HAUYUTeTHO
nozi00psiBaT pe3y/TaTuTe MOCTUTHATH OT cuteMarta VARD?2. ChlIlo Taka MoCTUrame To-
nobpu pe3ynTartu oT Te3u, foknaaBanu 3a OCR-kopeknus Ha kopryca oT TREC-5
Confusion Track.

Sariev, A., Nenchev, V., Gerdjikov, S., Mitankin, P., Ganchev, H., Mihov, S., Tinchev, T.
Flexible noisy text correction

(2014) Proceedings - 11th IAPR International Workshop on Document Analysis Systems,
DAS 2014, art. no. 6830964, pp. 31-35.

ISBN: 9781479932436

ABSTRACT: We present a new general and language independent approach to the noisy
text correction problem developed and implemented in the framework of the CULTURA
project. We briefly describe the core candidate generator, REBELS, the complete system
concept, its efficient implementation based on functional automata and its immediate
applications. The quality of the whole system is empirically established in different
experimental settings where language and noise sources are varied.

PE3FOME: TlpeacTaBsiMe HOB 0O0II] ¥ €3MKOBOHE3aBHUCHM TOZXO/, 32 KOPEKIIUsI Ha TEKCTOBE,
pa3paboTeH 1 uMIUieMeHTHPaH B pamkuTe Ha rpoekta CULTURA. HakpaTko orvcBame
OCHOBHMUS T'eHepaTop Ha KaHAUAAaTu Ha AyMHd 3a kopekius, REBELS, ngnoctHara vjes Ha
cucTemara, HeliHaTa e)eKTBHA UMIJIeMeHTaL1si, OCHOBaBallla ce Ha GyHKL[MOHATHA
aBTOMAaTH U HEMHOTO HeMoCpe/ICTBEHO MpuIoKeHWe. KauecTBOTO Ha 1jsi/1aTa CUCTeMa e
OLIeHEHO B pa3/IMUHU TeCTOBH YCTaHOBKHU, MIPX KOMTO Ce MeHU e3UKbT U MPOU3X0bT Ha
IPeLLKU/IIIYM.

von Groll; G, Mihov; S, Solheim; C, Dyrdal; D,

Media-based computational influencer network analysis,

(2011) United States Patent 7,933,843

ABSTRACT: The methodology draws from three disciplines, namely public relations, social
network analysis and computer-based information extraction. The analysis permits the
visualization of how various people, organizations, products, subjects, key messages etc. are
linked/form a network dynamic in media coverage. This type of analysis can assist
corporations and other organizations to understand, plan and measure the effectiveness of
communication.

PE3FOME: MeTtoponorusita KOMOMHMpPA pe3y/iTaTi OT TpY 00/1acTy, a UMEHHO BPB3KHU C
0011]eCTBEHOCTTA, aHA/IM3 Ha COLMA/THU MPeXXH ¥ KOMITIOTHPHO M3B/IMUaHe Ha MH(OpMaLys.
AHanu3bT 103BOJIsIBA BU3ya/iM3vpaHe Ha TOBA KakK pa3/IMuHU X0pa, OpraHu3alvu, MPOJYKTH,
TeMH, K/IFOUOBU CbOOIIIEHNS U T.H. ca CBbp3aHH / ()OpMHUPAT MpeXX0Ba IMHAMKKA B
MeIMIHOTO oTpa3siBaHe. TO3W TUIT aHA/TU3 MOXKe /la TIOMOTHe Ha KOpIiopaljuuiTe U JpyTu
opraHu3aLyy Aa pa3bepar, raaHupar ¥ u3MepBar e)eKTUBHOCTTA Ha KOMYHUKALHSATA.



