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G. Korvel, V. Simonyteé, V. Slivinskas. A Phoneme Harmonic Generator. Information Technology and Control,
Kaunas, Technologija, 2016, Vol. 45, No. 1, 7-12.

In the paper we present a new speech harmonic generator that retains the mutual harmonic amplitude ratio. This ratio is
important for retaining the speaker timbre in the synthesized signal. The fourth order quasipolynomial model is chosen as the
harmonic model in time domain. A novel algorithm for determining the amplitude and phase of harmonic is derived and its
stepwise form is presented. A harmonic generator is excited by dynamic pseudo-periodic input sequences. An example of the
synthesized harmonic of the vowel “a” and its comparison with the true sound signal harmonic is given.

C.-X. Zhou. Identity Based Generalized Proxy Signcryption Scheme. Information Technology and Control,
Kaunas, Technologija, 2016, Vol. 45, No. 1, 13-26.

Generalized signcryption can work as an encryption scheme, a signature scheme or a signcryption scheme with only one key
pair and one algorithm. We extend it to the proxy system setting by considering sharing the same key pair and algorithm between
the proxy signature and proxy signcryption, and we call it generalized proxy signcryption (GPSC). We give a formal definition
and security model of GPSC in the identity-based setting by considering the whole abilities of an attacker, and propose a concrete
scheme in the standard model. Our scheme is publicly verifiable, with strong security by considering insider attack, resisting
proxy key exposure attack and with short system public parameters. Our scheme can be proved semantically secure against
adaptively chosen ciphertext, chosen id and chosen warrant attack (IND-IB-GPSC-CCA for short) under the Decisional Bilinear
Diffie-Hellman (DBDH) assumption, and existentially unforgeable against adaptively chosen message, chosen id and chosen
warrant attack (EUF-IB-GPSC-CMA for short) under the Computational Diffie-Hellman (CDH) assumption. The performance
evaluation shows it to be of high efficiency. Moreover, we give a general construction of identity-based GPSC scheme from an
identity-based combined signature and encryption scheme.

A. Sukys, L. Ablonskis, L. Nemuraité, B. Paradauskas. A Grammar for ADVANCED SBVR Editor.
Information Technology and Control, Kaunas, Technologija, 2016, Vol. 45, No. 1, 27-41.

Semantics of Business Vocabulary and Business Rules (SBVR) is the richest knowledge model allowing to create
specifications that are understandable for business people and also interpretable by computers. Existing SBVR editors still lack
capabilities that could allow generating formal SBVR models, adapting SBVR to several languages or making SBVR extensions
for various purposes (e.g., implementing transformations to software modelling languages) without changing the original SBVR
metamodel. The goal of the paper is to present a grammar for SBVR structured language and a prototype of SBVR editor, created
on the base of this grammar. An experiment conducted with the prototype has shown that it allows defining business
vocabularies, business rules and questions in SBVR structured English and Lithuanian languages; producing formal SBVR
models; using concepts from several vocabularies, and extending SBVR without changing its metamodel.

K. Blaszkiewicz, R. Piotrowski, K. Duzinkiewicz. Analysis the Parameters of the Adaptive Controller for
Quality Control of Dissolved Oxygen Concentration. Information Technology and Control, Kaunas, Technologija,
2016, Vol. 45, No. 1, 42-51.

The wastewater treatment plant can be considered as a dynamic large scale complex system, in which the most important
control parameter is the dissolved oxygen concentration in the aerobic zone. The air is supplied to this zone by the aeration
system. In the paper, both the sequencing batch reactor and the aeration system are modelled and used as plant of control
performed by the cascade nonlinear adaptive control system extended by the anti-windup filter. The effect of certain parameters
of the adaptive controller on the quality of control is analysed. Simulation results based on real data recorded in the case study
plant are included.

D. Brodi¢, Z. N. Milivojevi¢. Text Line Segmentation with Parametric Water Flow Algorithm. Information
Technology and Control, Kaunas, Technologija, 2016, Vol. 45, No. 1, 52-61.

The paper proposes an extension to the original water flow algorithm used for the text line segmentation in a document
image. This extension is called a parametric water flow algorithm. The original algorithm assumes that the hypothetical water
flows to the barrier representing objects. After that barrier, the hypothetical water creates different pathways under few specified
angles creating labeled wetted and unwetted regions. The direction of the hypothetical water is from left to right side and vice
versa. Hence, the final labeled wetted and unwetted image regions are created as their unions. The unwetted regions are used to
segment text lines in a document image. The extension of the original water flow algorithm establishes the so-called water flow
function, which is responsible for the unwetted region's creation. The proposed linear water flow function is exchanged with its
parametric function counterpart. The basic, linear and parametric water flow algorithms are tested and evaluated under different
synthetic and handwritten text samples. The experiments show promising results in the area of text line segmentation.
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F. Wei, J. Ma, Q. Jiang, J. Shen, C. Ma. Cryptanalysis and Improvement of an Enhanced Two-Factor User
Authentication Scheme in Wireless Sensor Networks. Information Technology and Control, Kaunas, Technologija,
2016, Vol. 45, No. 1, 62-70.

In order to address the scenario in which the user wants to access the real-time data directly from the sensor node in wireless
sensor networks (WSNSs), Das proposed a two-factor authentication scheme. In 2010, Khan et al. pointed out that Das’s scheme
has some security flaws and proposed an improved scheme. Recently, Yuan demonstrated that Khan et al.’s improvement is still
insure against several attacks. Yuan also proposed an enhanced two-factor user authentication scheme using user’s biometrics to
fix the security flaws in Khan et al.’s scheme. In this paper, we show that Yuan’s scheme still suffers from the stolen smart card
attack and the GW-node impersonation attack. Moreover, biometric keys are misused in Yuan’s scheme such that even the valid
user cannot pass the biometric verification. To remedy these problems, we propose an improved two-factor authenticated key
distribution scheme based on fuzzy extractors. Security and performance analysis demonstrates that our scheme is more secure
and efficient than previous schemes.

H.-Y. Lin. Secure Certificateless Two-Party Key Agreement with Short Message. Information Technology and
Control, Kaunas, Technologija, 2016, Vol. 45, No. 1, 71-76.

Two-party key agreement protocol allows two communication parties to share a common key for secure communication.
Constructed from the certificateless public key cryptography (CL-PKC), a certificateless key agreement (CL-KA) protocol can
not only solve the key escrow problem inherited from identity-based systems, but also avoid the troublesome issue of certificate
management. Although the topic of two-party CL-KA has been extensively studied during past few years, it is unknown whether
such a protocol can be achieved with only one exchanged message. In this paper, we put this idea into practice and propose a hew
one-round CL-KA for two-party. Specifically, each party of the proposed protocol only has to transmit one group element for
sharing a session key and still maintains low computational costs. Moreover, we analyze the security of our scheme in the
extended Canetti-Krawzcyk (eCK) security model.

D. Komosny, M. Voznak, S. Bezzateev, K. Ganeshan. The Use of European Internet Communication
Properties for IP Geolocation. Information Technology and Control, Kaunas, Technologija, 2016, Vol. 45, No. 1, 77—
85.

IP Geolocation is a term used for finding the geographical location of an IP node. In this paper, we study the Internet
communication properties and their use for client-independent Geolocation - finding the location without assistance of the node
being located. We present and discuss the communication properties dependence on geographical aspects such as the
geographical distance, differences between the source and destination country, and country population density and country ICT
development index. For the study, we used a large set of data captured between the nodes geographically distributed across
Europe. Based on the results, we propose an algorithm for a final location estimation within the delimited geographical area. The
proposed algorithm improves the location accuracy when compared with the current techniques.

D. C. Gandolfo, L. R. Salinas, A. Brandao, J. M. Toibero. Path Following for Unmanned Helicopter: An
Approach on Energy Autonomy Improvement. Information Technology and Control, Kaunas, Technologija, 2016,
Vol. 45, No. 1, 86-98.

In the last decades, the research efforts related to Unmanned Aerial Vehicles (UAV) has grown substantially in terms of
control stabilization and navigation strategies. However, the energy available on board is finite and this is a limiting factor that
prevents engineers from coming up with the best aerial solution in many situations. In this paper the path following control of a
helicopter UAV based on the kinematic model is proposed, using a feedback linearization technique. The helicopter speed is
adjusted according to direction changes of the desired path. Thus, the aircraft should holds its own weight in the air for the
shortest possible time, aiming to save energy without neglecting the position control errors which can accumulate when its
velocity increases and path direction changes. The proposed controller output is coupled to a dynamic model of a helicopter in
order to evaluate the dynamic effects and to adjust the controller parameters. The stability of the controller is demonstrated in the
sense of Lyapunov theory and validated by simulation results.

J. Ceponis, A. Ven¢kauskas, L. Ceponiené, A. Zonys. Extending Rule Set for Static Code Analysis in .NET
Platform. Information Technology and Control, Kaunas, Technologija, 2016, Vol. 45, No. 1, 99-108.

This paper focuses on static code analysis tools for .NET platform. Static code analysis tools typically use a certain set of
rules. In this paper, we propose to implement four rules, which we consider important from our practical experience of software
development. We analyze the existing popular static analysis tools for .NET platform in order to determine whether they have the
rules equivalent to our new rules. We select an open-source tool Gendarme for the implementation of these rules. We also
investigate existing Gendarme rules and discover that some of them could be improved. Therefore, we propose and implement
improvements for four existing Gendarme rules. In order to evaluate the improvements made in Gendarme rule set in a real-life
environment, the source code of five open-source programs from sourceforge.net is tested using new and improved rules. Results
indicate that new and improved Gendarme rules enable detection of more errors and can increase the quality of source code.
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SANTRAUKOS

G. Korvel, V. Simonyté, V. Slivinskas. Fonemy harmoniky generatorius. Informacinés technologijos ir
valdymas, Kaunas, Technologija, 2016, T. 45, Nr. 1, 7-12.

Straipsnyje pristatomas naujas kalbos harmoniky generatorius, kuris i§laiko harmoniky amplitudZiy tarpusavio santykj. Sis
santykis yra svarbus siekiant i§laikyti diktoriaus tembra sintezuotame signale. Laiko srityje harmonika aprasoma ketvirtos eilés
kvazipolinominiu modeliu. Sukurtas naujas harmoniky amplitudziy ir faziy skai¢iavimo algoritmas, kurio zingsniai ir pateikti
straipsnyje. Harmoniky generatorius yra Zadinamas dinamine pseudoperiodiniy impulsy seka. Eksperimentinéje straipsnio dalyje
pateikiamas balsio ,,a* sintezuotos ir tikros harmonikos palyginimas.

C.-X. Zhou. Tapatumu grjsta apibendrinta jgaliotojo kodavimo su parasu schema. Informacinés technologijos ir
valdymas, Kaunas, Technologija, 2016, T. 45, Nr. 1, 13-26.

Apibendrintas kodavimas su paraSu gali veikti kaip uzSifravimo schema, paraso schema ar kodavimo su parasu schema,
kurig sudaro viena rakty pora ir vienas algoritmas. Ji iSpleiama iki tarpinio serverio sistemos, nutarus, kad tarpinio serverio
parasas ir kodavimas su paraSu naudos tg pacig rakty porg ir algoritma. Tai vadinama apibendrintu jgaliotojo serverio kodavimu
su paraSu (angl. generalized proxy signcryption — GPSC). Straipsnyje pateikiamas oficialus apibrézimas ir GPSC saugumo
modelis tapatumu gristoje aplinkoje, nagrinéjamos visos galimybés, kurias turi puolantysis, standartiniame modelyje sitiloma
konkreti schema. Si schema vie3ai patikrinama, gerai apsaugota Zvelgiant i§ vidinés atakos galimybés perspektyvos, galinti
pasipriesinti tarpinio serverio atskleidimo atakai esant sumazintos sistemos vieSiesiems parametrams. Schema gali biiti jrodyta
esanti semantiSkai apsaugota nuo adaptyviai parinkto Sifruoto teksto, ID ir jgaliotosios atakos (kitaip — IND-IB-GPSC-CCA),
remiantis sprendimy priémimo dvitiese Diffie’o ir Helmano (DBDH) prielaida, taip pat nepaneigiama prie$ adaptyviai parinkta
prane§img, pasirinktag ID ir jgaliotaja ataka (kitaip — EUF-IB-GPSC-CMA). Veikimo savybiy tyrimas parodé ja esant itin
efektyvig. Taip pat pateikiama apibendrinta tapatumu grista GPSC schema, kurig sudaro tapatumu grjsta paraSo ir Sifravimo
schema.

A. Sukys, L. Ablonskis, L. Nemuraité, B. Paradauskas. Perspektyvaus SBVR Redaktoriaus Gramatika.
Informacinés technologijos ir valdymas, Kaunas, Technologija, 2016, T. 45, Nr. 1, 27-41.

Veiklos zodyno ir veiklos taisykliy semantika (angl. Semantics of Business Vocabulary and Business Rules (SBVR)) yra
i§samiausias Siuolaikinis Ziniy modelis, leidziantis kurti dalykinés srities apraSus, kuriuos supranta veiklos dalyviai ir gali
interpretuoti kompiuteriai. Esami SBVR redaktoriai dar néra tiek iStobulinti, kad leisty generuoti formalius SBVR modelius, juos
pritaikyti SBVR kelioms kalboms ar plésti SBVR jvairiems tikslams (pvz., transformuoti j kitas modeliavimo kalbas) nekeiciant
SBVR metamodelio. Straipsnio tikslas — pateikti SBVR strukttrizuotos kalbos gramatika ir jos pagrindu realizuota SBVR
redaktoriaus prototipa, kuris jvykdyty minétus reikalavimus. Eksperimentas, atliktas su prototipu, parodé, kad sukurtas SBVR
redaktorius leidzia redaguoti veiklos zodynus, veiklos taisykles ir klausimus struktrizuota angly ir lietuviy kalba, generuoti
formalius SBVR modelius, naudoti konceptus i§ keliy Zodyny ir plésti SBVR nekei¢iant jo metamodelio.

K. Blaszkiewicz, R. Piotrowski, K. Duzinkiewicz. Adaptyviojo valdiklio parametry analizé iStirpusio
deguonies koncentracijos kokybei kontroliuoti. Informacinés technologijos ir valdymas, Kaunas, Technologija,
2016, T. 45, Nr. 1, 42-51.

Nuoteky valymo jrenginys gali biiti laikoma dinamine didelés apimties sudétinga sistema, kurioje pagrindinis valdymo
parametras yra iStirpusio deguonies koncentracija aerobingje zonoje. Védinimo sistema perduoda org j $ig sritj. Straipsnyje yra
modeliuojama ir védinimo sistema, ir nuoseklusis paketinis reaktorius, laikomi valdymo jrenginiu, kai kontrolé¢ uztikrinama
naudojant pakoping netiesing adaptyvig valdymo sistema, papildyta neribojanciu filtru. Analizuojama atitinkamy adaptyviojo
valdiklio parametry jtaka valdymo kokybei. [traukiami simuliaciniai rezultatai, pagristi realiais duomenimis, jraSytais atvejo
tyrimo jrenginyje.

D. Brodié, Z. N. Milivojevié. Teksto eilutés segmentavimas, taikant parametrinj vandens tekéjimo algoritma.
Informacinés technologijos ir valdymas, Kaunas, Technologija, 2016, T. 45, Nr. 1, 52-61.

Straipsnyje sitiloma, kaip iSplésti pradinj vandens srauto algoritma, naudojama teksto eilutei segmentuoti dokumento
paveikslélyje. Sis i$plétimas suvokiamas kaip parametrinis vandens tekéjimo algoritmas. Pradiniu algoritmu daroma prielaida,
kad hipotetinis vanduo teka iki klitities Zyminc¢iy objekty. Aplenkes §ig klititj, hipotetinis vanduo sukuria skirtingus kelius pagal
kelis nurodytus kampus, sudarydamas sudrékintas ir nesudrékintas sritis. Hipotetinis vanduo teka i§ kairés i deSing ir atvirksciai.
Taigi galutinés pazymétos sudrékintos ir nesudrékintos paveikslélio sritys sudaromos kaip sajungos. Sudrékintos sritys yra
naudojamos teksto eilutéms dokumento paveikslélyje segmentuoti. Pirminiu vandens tekéjimo algoritmo plétiniu nustatoma
vadinamoji vandens tekéjimo funkcija, kuri atsakinga uz nesudrékintos srities sukiirimg. Sitloma tiesiné vandens tekéjimo
funkcija pakeiiama jos parametrinés funkcijos atitikmeniu. Bazinis, tiesinis ir parametrinis vandens tekéjimo algoritmai yra
testuojami ir vertinami pagal skirtingus dirbtinius ir ranka raSytus tekto pavyzdzius. Eksperimentai rodo daug zadancius
rezultatus testo eilutés segmentavimo srityje.
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F. Wei, J. Ma, Q. Jiang, J. Shen, C. Ma. Kriptoanaliz¢é ir iSpléstos dviejy veiksniy vartotojo autentifikavimo
schemos pagerinimas belaidziuose jutikliy tinkluose. Informacinés technologijos ir valdymas, Kaunas, Technologija,
2016, T. 45, Nr. 1, 62-70.

Siekdamas i$spresti scenarijy, pagal kurj vartotojas siekia prieiti prie realaus laiko duomeny tiesiogiai i§ jutiklio mazgo
belaidziuose jutikliy tinkluose, Das pasitilé dviejy veiksniy autentifikavimo schema. 2010 m. Khan ir kt. atkreipé démesj, kad
Das schema turi kelias saugumo spragas ir pasitilé patobulintg schema. Neseniai Yuan jrod¢, kad Khan ir kt. patobulinimas
neuztikrina, kad bus apsiginta nuo ataky. Yuan taip pat pasiilé iSplésta dviejy veiksniy vartotojo autentifikavimo schema,
naudojant vartotojo biometrinius duomenis saugumo spragoms Khan ir kt. schemoje sutvarkyti. Straipsnyje parodoma, kad Yuan
schema taip pat nepajégi apsisaugoti nuo pavogtos lustinés kortelés atakos ir jutiklio mazgo apsimetimo atakos. Be to,
biometriniai raktai Yuan schemoje yra naudojami neteisingai — net teisingas vartotojas negali pereiti biometrinio patikrinimo.
Siekiant iSspresti Sias problemas, siloma iSplésta dviejy veiksniy vartotojo autentifikavimo schema, grindziama apytiksliais
ekstraktoriais. Saugumo ir veikimo analizé rodo, kad §i schema yra saugesné ir veiksmingesné nei ankstesnés.

H.-Y. Lin. Saugus be sertifikaty dviSalis susitarimas dél rakty trumpa zinute. Informacinés technologijos ir
valdymas, Kaunas, Technologija, 2016, T. 45, Nr. 1, 71-76.

Dvisalis susitarimo dél rakty protokolas suteikia galimybe¢ dviem bendravimo Salims naudoti bendra rakta saugiai
komunikacijai uztikrinti. Sudarius i§ be sertifikaty vieSojo rakto kriptografijos (angl. certificateless public key cryptography —
CL-PKC), susitarimo dél rakty be sertifikaty protokolg (angl. certificateless key agreement — CL-KA), galima ne tik i$spresti
tapatumu grjsty sistemy sukelta rakto salyginio deponavimo problema, bet ir iSvengti varginancio sertifikaty valdymo klausimo.
Nors pastaruosius kelerius metus CL-KA tema intensyviai nagrin¢jama, néra zinoma, ar tokj protokola gali uztikrinti tik viena
apsikeista Zinuté. Straipsnyje idéja igyvendinama praktiskai, pasitilomas naujas vieno apsikeitimo CL-KA abiem $alims. Svarbu
pabrézti, kad norédama pasidalyti sesijos raktu kiekviena siilomo protokolo Salis turi perduoti viena grupés elementa, ir
kompiuteriniy duomeny apdorojimo sanaudos vis dar i§licka menkos. Taip pat straipsnyje analizuojamas straipsnio autoriaus
schemos saugumas iSpléstiniame Canetti’o ir Krawzcyko saugumo modelyje.

D. Komosny, M. Voznak, S. Bezzateev, K. Ganeshan. Europos interneto rySio savybiy pritaikymas IP
geolokacijai. Informacinés technologijos ir valdymas, Kaunas, Technologija, 2016, T. 45, Nr. 1, 77-85.

IP geolokacijos terminu apibréZtas IP mazgo geografinés padéties nustatymas. Straipsnyje analizuojamos interneto rysio
savybés ir jy panaudojimas nuo kliento nepriklausanéiai geolokacijai — tai vietos nustatymas, nenaudojant esancio mazgo.
Pristatoma ir aptariama rysiy savybiy priklausomybé nuo geografiniy aspekty: geografinio nuotolio, skirtumy tarp pradinés ir
paskirties Salies, Salies gyventojy tankumo ir IKT plétros indekso. Straipsnyje atliekant tyrima naudojama daug duomeny,
surinkty tarp mazgy, geografiskai pasklidusiy Europoje. Remiantis tyrimo rezultatais, sitilomas algoritmas dél galutinés padéties
nustatymo apibréztame geografiniame plote. Palyginti su dabartiniais metodais, siilomas algoritmas pagerina vietovés nustatymo
tiksluma.

D. C. Gandolfo, L. R. Salinas, A. Brandao, J. M. Toibero. Bepilo¢iy straigtasparniy sekimo trajektorija:
energetinés autonomijos pagerinimo metodas. Informacinés technologijos ir valdymas, Kaunas, Technologija, 2016,
T. 45, Nr. 1, 86-98.

Pastaraisiais deSimtmeciais, kalbant apie valdymo stabilizavima ir navigacijos strategijas, moksliniy tyrimy pastangos,
susijusios su nepilotuojamais orlaiviais (UAV), padidéjo. Nepaisant to, energijos kiekis, pricinamas laive, yra baigtinis. Jis yra
veiksnys, neleidziantis inZinieriams daugelyje situacijy rasti geriausio aviacinio sprendimo. Straipsnyje siiloma bepiloCiy
orlaiviy kontrolés trajektorija, grindziama kinematiniu modeliu. Tam taikomas grjztamojo rySio linearizacijos metodas. Drono
greitis pritaikomas atsizvelgus j siekiamos trajektorijos krypties pokycius. Taigi orlaivis pats turi iSsilaikyti ore trumpiausia
imanoma laika, kad sutaupyty energijos. Reikia nepamirsti ir pozicijos kontrolés klaidy, kuriy gali padaugéti padidéjus greiciui ir
pasikeitus trajektorijos krypciai. Sitilomo valdiklio iSeiga siejama su dinaminiu orlaivio modeliu, kad biity jvertinti dinaminiai
rezultatai ir pakoreguoti valdiklio parametrai. Valdiklio stabilumas jrodomas Liapunovo teorija ir patvirtinamas modeliavimo
rezultatais.

J. Ceponis, A. Venckauskas, L. Ceponiené, A. Zonys. Statinés kodo analizés taisykliy rinkinio papildymas
NET platformai. Informacinés technologijos ir valdymas, Kaunas, Technologija, 2016, T. 45, Nr. 1, 99—-108.

Straipsnyje analizuojami statinés kodo analizés jrankiai, skirti .NET platformai. Statinés kodo analizés jrankiai dazniausiai
naudoja tam tikrg taisykliy rinkinj. Straipsnyje sitiloma jgyvendinti keturias naujas taisykles, papildancias §j rinkinj, kurios galéty
biiti naudingos ir reikalingos statinei kodo analizei. Analizuojami populiariis statinés kodo analizés jrankiai .NET platformai,
siekiant nustatyti, ar jy turimy taisykliy rinkiniuose yra straipsnyje sitilomy naujy taisykliy atitikmeny. Pasitilytoms taisykléms
igyvendinti pasirinktas Gendarme jrankis. Analizuojant Gendarme, taip pat pastebéta, kad kai kurios Gendarme taisyklés gali
biiti patobulintos. Taigi straipsnyje aptariama ne tik naujy taisykliy jgyvendinimas, bet ir keturiy egzistuojan¢iy Gendarme
taisykliy patobulinimas. Gendarme taisykliy rinkinio patobulinimas eksperimentiSkai jvertintas atliekant stating kodo analize
penkioms atviro kodo programoms i§ programy portalo i§ sourceforge.net. Eksperimento rezultatai rodo, kad naujos ir pataisytos
Gendarme taisyklés padeda rasti daugiau klaidy ir gali pagerinti programos kodo kokybe.
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