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Introduction 

S.P. Korolyov Samara National Research University (shortly, Samara University; the first name – Kuibyshev 
Aviation Institute – KuAI) was founded in 1942 in the difficult for the country wartime. Several aviation enterprises 
were evacuated to Kuibyshev; they demanded engineers and engineering staff. Therefore, from the very beginning 
the Institute was closely connected with aviation enterprises. KuAI was the first institute in the Soviet Union where 
industrial branch research laboratories were created as a basis for solving research and development problems in the 
airspace industry. Industrial branch research laboratories played an important role in the development of this 
institution of higher learning as a research university. Another key milestone for the University was its close 
cooperation with the USSR Academy of Sciences (now the Russian Academy of Sciences). This interrelationship of 
scientific and educational activities has contributed to efficient industrial introduction of scientific and technological 
achievements and ensured the fundamental character of performed scientific studies and education. This paper is 
devoted to the 30 years’ cooperation of Samara University with the Image Processing Systems Institute of the RAS 
(IPSI RAS) [1] established as part of one of KuAI’s laboratories. 

1. Establishing the SPECTR Scientific Educational Center 

Partnership with academic institutes (A Department of Lebedev Physical Institute of the USSR Academy of 
Sciences (LPI RAS), Prokhorov General Physics Institute of the USSR Academy of Sciences (GPI RAS), Institute 
for Information Transmission Problems of the USSR Academy of Sciences (IITP, Kharkevich Institute), etc.) was 
characteristic of a research team headed by Prof. V.A. Soifer [2] still before the Department of Engineering 
Cybernetics was established at Kuibyshev Aviation Institute in 1982. Lecturers from the Department of Engineering 
Cybernetics began to actively interact with scientists from the Computer Center of the USSR Academy of Sciences 
(the research team headed by Academician Yu.I. Zhulavlev), and A Department of Lebedev Physical Institute of the 
USSR Academy of Sciences (headed by Academician A.M. Prokhorov). Due to this partnership, high-impact 
research results were obtained [3 – 10] and several new classes of optical elements (laser focusers [5 – 6], laser 
transverse-mode composition formers and analyzers [7 – 8], etc.) were proposed and studied. Creation of new optical 
elements was justified by research findings in the field of asymptotic calculations [9] and mathematical simulation 
[10] that resulted in building up a new research area named Computer Optics [11]. The obtained scientific results 
allowed the research team headed by V.A. Soifer to build up in 1986 the Kuibyshev Department of the Central 
Design Bureau of Unique Instrumentation of the USSR Academy of Sciences (CDB UI, Moscow) founded with 
support of its office chief, design manager of CDB UI, Professor Iosif Norairovich Sisakyan [12]. In 1988, the 
Kuibyshev Branch of the Central Design Bureau of Unique Instrumentation of the USSR Academy of Sciences was 
founded based on this department (since 1993 – Image Processing Systems Institute of the RAS (IPSI RAS); since 
2016 – Image Processing Systems Institute of the RAS – Branch of the “Crystallographic and Photonics” Federal 
Research and Development Center of the Russian Academy of Sciences).  

The SPECTR Scientific Educational Center (SEC) was founded in December 1988 by the joint order No. 167 of 
the Vice-President of the USSR Academy of Sciences, Academician E.P. Velikhov and the Deputy Minister of 
Higher and Secondary Vocational Education of the RSFSR O.M. Petrov based on the Kuibyshev Branch of the 
Central Design Bureau of Unique Instrumentation of the USSR Academy of Sciences (KB CDB UI) and Kuibyshev 
Aviation Institute. Prof. Dr. Sc (Engineering) V.A. Soifer was appointed a Director of the SPECTR SEC according 
to the joint order of Kuibyshev Aviation Institute and the Central Design Bureau of Unique Instrumentation of the 
USSR Academy of Sciences. In 1990, V.A. Soifer became the President of KuAI keeping his status of the Director 
of KB CDB UI on a part-time basis. This type of one-man management and scientific and managerial talents of V.A. 
Soifer provided highly credible interaction between these research and educational institutions.  

The purpose of establishing the SPECTR SEC was the joint use of facilities and resources, including human 
resources, of KuAI and KB CDB UI in order to efficiently solve scientific and technical problems and to train 
specialists and highly qualified professionals – Candidates (PhDs) and Doctors (holders of an Advanced Doctorate) 
of Sciences. The first step in this cooperation was the purchase of an electronic lithographer BS-600 within a logistic 
support program of the USSR Academy of Sciences (manufactured by Tesla Brno, Czechoslovakia) valued at more 
than one million transferable rubles (i.e. at the then existing official exchange rate it was more than one million and 
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a half US dollars). Kuibyshev Aviation Institute provided some special-purpose facilities in order to place the 
electronic lithographer. The Deputy Director of KB CDB UI Yuriy Nikolaievich Boyarkin and the Vice-President of 
KuAI Oleg Alexandrovich Lapchuk contributed a lot to prepare facilities for the first in Samara region 
microelectronic equipment such as the electronic lithographer. Funded by the USSR Academy of Sciences, a joint 
group of specialists headed by the Head of KB CDB UI Laboratory Dr.Sc. (Physics and Mathematics) Mikhail 
Aronovich Golub and the Head of the Department of KuAI Dr.Sc. (Engineering) Petr Efimovich Molotov was 
directed to Czechoslovakia for a three-week training course to learn operating principles of the electronic 
lithographer. The group included the engineers from KuAI A.I. Eremenko and A.F. Fokin and the specialists from 
KB CDB UI – M.F. Bychkov, A.Yu. Miller and A.V. Mirzov. Alexander Fedorovich Fokin, who approved himself 
as a notable electronics engineer, played an important role in further performance and upgrade of the lithographer.  
Mikhail Fedorovich Bychkov and Alexander Ivanovich Eremenko proved themselves to be good specialists in 
logistic support of technological processes.  

After beginning in 1991 financing the High Technologies State Research and Development Program, whose main 
contractor was Kuibyshev Aviation Institute, a plasma-chemical etcher, a magnetron sputtering set, clean rooms and 
other equipment were purchased at the expense of KuAI. Hence, the KuAI and KB CDB UI staff organized an 
integrated technological chain to create and study elements of Computer Optics [13]. A major contribution to the 
development of Computer Optics Technology [14 – 22] and equipment maintenance and repair was made by 
Professor Alexey Vasilievich Volkov [23].  

Joint efforts of the KuAI and KB CDB UI scientists resulted in breakthrough outcomes in the field of Computer 
Optics and Digital Image Processing. The obtained results were globally recognized being proved by the fact that V.A. 
Soifer was proposed to become a guest editor of the peer-reviewed Journal “Optics and Lasers in Engineering.” As a 
result of this, in autumn 1991 a special issue of the Journal entitled “Computer Optics in the USSR” came out [24], 
which was basically compiled from the papers written by scientists from the SPECTR SEC [25 – 26]. Highly-cited 
papers of the SPECTR SEC employees also appeared in some other famous journals [27 – 30]. 

Due to opportunities provided by integration between KuAI and KB CDB UI, the first Doctorate theses of the 
SPECTR SEC scientists (1990 – M.A. Golub, 1992 – V.V. Kotlyar) were prepared and defended in the Thesis 
Committee of the Central Design Bureau of Unique Instrumentation of the USSR Academy of Sciences. 

From the very beginning of its foundation, the SPECTR Scientific Educational Center observed democratic 
traditions typical for institutions of the USSR Academy of Sciences and for institutions of higher learning. An 
Academic Council of the Scientific Educational Center was established which held quarterly meetings and included 
the following members: KB CDB UI Deputy Director Yu.N. Boyarkin, Dean of the Faculty of System Engineering, 
Ph.D. in Engineering, Associate Professor S.M. Dubinina, heads of KB CDB UI laboratories Ph.D. in Engineering 
E.Yu. Arefiev, Ph.D. in Physics and Mathematics M.A. Golub, Ph.D. in Engineering A.G. Khramov, Director of the 
Branch of the Information Computer Center V.A. Gilev, Head of KuAI Research Laboratory 35 A.A. Bazarbaev, 
Associate Professor at the Department of Applied Mathematics, Ph.D. in Engineering, Associate Professor A.N. 
Kovartsev, Senior Scientific Researcher at the Department of Engineering Cybernetics, Ph.D. in Engineering, 
Associate Professor V.V. Sergeev, Associate Professor at the Department of Automated Control Systems, Ph.D. in 
Engineering, Associate Professor G.N. Tomnikov. The Council Chairman was Prof. Dr.Sc. (Engineering) V.A. 
Soifer and its Scientific Secretary was Ph.D. in Engineering N.L. Kazanskiy. The Council discussed all problems of 
research and educational activities of the Center and prepared all necessary solutions hereof. 

Activities of the SPECTR Scientific Educational Center were also actively continued after reorganization of the 
Samara Branch of the Central Design Bureau of Unique Instrumentation of the Russian Academy of Sciences into 
the Image Processing Systems Institute (IPSI) and after renaming Kuibyshev Aviation Institute into S.P. Korolyov 
Samara State Aerospace University (SSAU). The results obtained in these yeas allowed the SPECTR SEC scientists 
to publish their papers in some peer-reviewed journals [31 – 38] and their monographs [39 – 40] in some highly 
reputed publishing companies in USA (CRC Press) and Great Britain (Taylor and Francis), as well as to defend their 
Doctorate theses in the SSAU Thesis Committee: V.V. Sergeyev (1993) and N.L. Kazanskiy (1996). 

The critical joint activity of IPSI and SSAU is publication of the scientific Journal “Computer Optics.” The 
collection of research papers – Journal of Computer Optics – began to be published in 1987 at the initiative of 
Academician E. P. Velikhov, Academician A.M. Prokhorov and Professor I.N. Sisakyan as the information support 
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