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Implementing a Unique Chip ID on a 
Reconfigurable Polymorphic Circuit. Information Technology and Control, Kaunas, Technologija, 2013, T. 42,
Nr. 1, 7–14. 

The need for secure physical implementations of cryptography functions has become urgent in the recent years. In 
particular, a unique unclonable chip ID has been implemented using various techniques. In this paper, we investigate the use of 
polymorphic gates as a new mechanism for implementing a unique chip ID in systems already containing some polymorphic 
gates. The proposed solution exploits the fact that switching time of polymorphic gates (controlled by ) is slightly different 
even for neighboring gates on the same die because of fabrication variations. We applied a partial reconfiguration in order to
generate 48-bit IDs on the reconfigurable polymorphic REPOMO32 chip that we have developed in our previous research. In 
some application scenarios, we achieved 94.44% stable bits which is reasonably close to existing approaches

An Approach to Identification of Dynamic Model for Optimization of Fed-Batch 
Fermentation Processes. Information Technology and Control, Kaunas, Technologija, 2013, T. 42, Nr. 1, 15–20. 

An approach to mathematical model identification of fed-batch fermentation process is presented, which is based on using a 
versatile structure dynamic model and the formalized identification procedure of the nonlinear model parameters, which includes 
preliminary estimation of the parameter values. The proposed identification procedure is tested by model identification of fed-
batch culture E. coli. The identified model is applied for calculation the optimal feed-rate time-profile maximizing the total 
biomass of cells’ at the end of cultivation cycle.

An Enhanced ID-based Authenticated Multiple Key Agreement Protocol. Information Technology and 
Control, Kaunas, Technologija, 2013, T. 42, Nr. 1, 21–29. 

Authenticated multiple key agreement protocols provide secure communication between the participants via multiple 
session keys within one run of the protocol in an authentic way. Recently, Dehkordi and Alimoradi proposed an identity-based 
authenticated multiple key agreement protocol. Subsequently, Cheng presented ephemeral key compromise attack and 
impersonation attack against Dehkordi and Alimoradi’s protocol. In order to overcome their security flaws, Cheng proposed an 
improvement on Dehkordi and Alimoradi’s identity-based authenticated multiple key agreement protocol. In this paper, we 
demonstrate that Cheng’s protocol is also insecure. Then we propose an identity-based multiple key agreement protocol which 
removes their weaknesses of the two protocols. A detailed analysis demonstrates that the proposed protocol can satisfy the strong 
security requirements.

Surface Reconstruction from Partially Structured Noisy Cloud Of Points 
Using B-Splines. Information Technology and Control, Kaunas, Technologija, 2013, T. 42, Nr. 1, 30–37. 

This paper presents a new approach how to reconstruct a parametric surface from a partially structured and noisy cloud of 
points representing surface that has a centre-line, such that all perpendicular rays to that line intersects with a surface not more 
than once. Presented algorithm analyses partially structured cloud of points, generated by point based 3D scanner and calculates 
parameters to build a non-uniform B-spline 3D mesh.

Reconfiguration Schemes of SC Biquad Filters for Oscillation Based Test. Information 
Technology and Control, Kaunas, Technologija, 2013, T. 42, Nr. 1, 38–47. 

Transformation rules for oscillation based test for different types of switched-capacitor (SC) biquad filter stages based on 
Fleischer-Laker biquad SC structure are proposed. In our earlier work presented at the 9th European Test Symposium, a solution 
for all-pass SC biquads has been reported. In this paper we generalize the approach to other classes of SC filter biquads. 
Theoretical background of the proposed approach is described and a set of practical design-for-test rules for each of the addressed 
SC structure is provided. Proposed oscillation based test structures can be included into a built-in self-test design with minimum 
hardware overhead. 

Derived Properties: a User Friendly Approach to Improving Model 
Traceability. Information Technology and Control, Kaunas, Technologija, 2013, T. 42, Nr. 1, 48–60. 

The paper presents a new approach to improving vertical traceability of UML models by defining derived properties that are 
calculated by a modeling tool on the fly. The proposed traceability metamodel and framework is implemented in UML CASE 
tool MagicDraw. The exploratory case study of applying the approach to a particular development process has shown that the 
approach allows validating completeness of the project, analyzing impact of changes, and, by doing this, avoids typical 
traceability issues. In contrast to other existing solutions, this approach does not burden users with additional complexity for 
defining and maintaining traceability in their projects. The approach gives a possibility for UML CASE tool developers to adapt 
their tools for traceability analysis not overloading them with traceability information, flexibly introducing required derived 
properties, dynamically calculating them, and analyzing via dedicated and already existing tool-specific means.



A New Group Signature Scheme Based on RSA Assumption. Informa-
tion Technology and Control, Kaunas, Technologija, 2013, T. 42, Nr. 1, 61–66. 

In this paper, we present a new group signature scheme based on RSA assumption. It not only achieves the same objective 
as the Lee-Chang scheme but also reduces the amount of computing time as compared to the Lee-Chang scheme and the Lee-
Chang-Hwang scheme. 

Nonlinear System Identification in Frequent and Infrequent Operating 
Points for Nonlinear Model Predictive Control. Information Technology and Control, Kaunas, Technologija, 2013, 
T. 42, Nr. 1, 67–76. 

This paper studies identification of a process in both frequent and infrequent operating points to design a nonlinear model 
predictive controller. Although, many of industrial processes normally work around an operating point, however they should 
seldom work in some infrequent points as well. In this case, due to low ratio of data points, identification of the processes based 
on all data set results in poor identification of the infrequent operating points. To resolve this problem, in this paper, at the first 
step, a data clustering strategy is used to group the data in different operating points. Since the ratio of infrequent to frequent data 
points is extremely low, the strategy used is the fuzzy Gath-Geva clustering methodology. Then, at the second step, a new 
approach has been proposed to compromise performance of identification of the nonlinear model for frequent and infrequent 
operating points. It is shown that if the ratio of data associated with frequent operating point to data of infrequent operating point 
is appropriately selected, the performance of the model remains satisfactory in the frequent operating point while the 
performance in the infrequent operating point is significantly improved as well. The proposed method gives an interval for 
appropriate ratio of data set in the highly nonlinear pH neutralization process. 

EasyTime++: A case study of incremental domain-specific 
language development. Information Technology and Control, Kaunas, Technologija, 2013, T. 42, Nr. 1, 77–85. 

EasyTime is a domain-specific language (DSL) for measuring time during sports competitions. A distinguishing feature of 
DSLs is that they are much more amenable to change, and EasyTime is no exception in this regard. This paper introduces two 
new EasyTime features: classifications of competitors into categories, and the inclusion of competitions where the number of 
laps must be dynamically determined. It shows how such extensions can be incrementally added into the base-language reusing 
most of the language specifications. Two case studies are presented showing the suitability of this approach.

Improving Predictions Using Linear Combination of Multiple Extreme Learning 
Machines. Information Technology and Control, Kaunas, Technologija, 2013, T. 42, Nr. 1, 86–93. 

This work presents several effective approaches for linear combination of multiple artificial neural networks based on the 
extreme learning machine (ELM) algorithm. Given a learning task, a large set of neural networks are firstly trained by ELM. 
Then, these trained machines are efficiently ranked and the useless models are effectively discarded in order to provide an 
ensemble system with better generalization performance. The ensemble system is constructed using an automatic and fast 
forward model selection by minimizing the leave-one-out error, without user intervention. Experiments on an artificial regression 
dataset and three real-world engineering problems are discussed. According to the obtained results, the weighted linear 
combination of ELMs improves predictions by exploiting model diversity in the ensemble system with fast learning speed.
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 Netiesinis sistemos identifikavimas dažnai ir nedažnai
taškuose netiesinei modelinei kontrolei atlikti. Informa technologijos ir valdymas, Kaunas, Techno-
logija, 2013, T. 42, Nr. 1, 67–76. 
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