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MpepnoXkeH anropuTM U NporpaMmmMHoe
o6ecrneyeHue Ha oCHOBe PaboTbl HEMPOHHOM
ceTu ang aHanmsa paboTt aBTopa, BbipaboTku
pekomeHpaLuui Nno GopMUPOBaHUIO KONIEKTUBA
ucnonHutenen HUOKTP 1 nporHo3npoBaHuto
AOCTUXEHUM aBTopa. [lng anpo6auun ngeun
Mcnosb3oBaHa oTeyecTBeHHas 6asa AaHHbIX
eLIBRARY. CBsi3b paspaboTaHHOro npototmuna
nporpamMmMHoro o6ecneyeHus Ha asbike Python
c 62301 JaHHbIX OCYLLLECTBASETCS Yepes
npunoxeHue API (application programming
interface).
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BBEOEHUE
B Hacrosmmee BpeMs B 0671acTH QOTOHHMKH M MUKPO-
3JIeKTPOHUKM  HabnomaeTcss aKTHUBHBIM  pOCT

B YaCTH IIOCTAHOBKYM K BBIIIOJTHEHHS HAy4YHO-
KMCCIeJ0BaATeIbCKUX,  OIBITHO-KOHCTPYKTOPCKHUX
U TexHonmorudeckux pabor (HHUOKTP) [1]. OcHOBHOI
KPUTEepUM HAy4yHOM 3HAaYMMOCTH PpaboT HaydHOrO
KOJUIeKTHBA — MyOJIMKAIIMOHHAsl aKTUBHOCTb. KpUTe-
pHuI H3MepsieTcsi HA60OpOM HayKOMeTPHUYeCKHX I10Ka-
3aTeneil, OOUIEIIPUHSATHIX HAyYHBIM COOOIIECTBOM.
Otmen HaydHO-TexHHUecKon uHopmauuu (OHTHU
WJIM ero IIPOM3BOAHBIe) IIpPeANpHUITHH TpagUIlU-
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for creation of the R&D team and predicting the
author’s achievements. The national eLIBRARY
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INTRODUCTION

At present, there is an active growth in terms of estab-
lishment and performance of various research, devel-
opment, design and process works (R&D) in the field of
photonics and microelectronics [1]. The main criterion
for scholarly importance of the research team’s work is
publication activity. The criterion is measured by a set
of research chops generally accepted by the academic
community. The scientific and technical information
division (STID or its derivatives) of the enterprises usu-
ally supports the ongoing exploratory research and
provides a comfortable environment for the work of
specialists. According to its functionality, the STID,
at the request of the heads of departments, selects
scientists and engineers with the required experience,
confirmed by their publications. Moreover, the STID
can participate in consideration of requests for setting
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OHHO IOJIep>KUBAEeT IIPOBOAMMBIE IIOKMCKOBBIE HCCIIe-
InoBaHUSI U obecriedrBaeT KOMQOPTHYIO cpenly AJs
paboTsl crenuanucToB. COIVIACHO CBoeMY QYHKIIU-
oHany OHTH mo 3ampocy pyKOBOAHTeNIeH Iofpasfe-
JIeHUH! moAbHpaeT B COCTAaB KOMAHABI UCIIOTHUTENIEH
HHOKTP y4yeHBIX ¥ HHKeHEpPOB, HMEIOIIMX Heobxo-
IOVIMBIH OIIBIT, IIOATBEPKAAEMBIHN HX ITyOIUKALIHSIMHU.
Taxke OHTH MOKeT y4acTBOBaTh B PaCCMOTPEHHU
3aIIpOCOB Ha OIlpefie/ieHHe IIPHOPHUTETOB IIPU ITogave
Ppe3y/lbTaTOB HHTEe/IeKTYyaJIbHOM JesiTeIbHOCTH
K PETUCTPALMH, UAeHTUPUKALMHY ITYOIHUKALIMOHHOM
3pesIOCTH COTPYAHMKOB K 3alluTe AUCCEPTALIMOHHOMN
paboThl, MOArOTOBKE ITPOEKTOB 3asiBOK HAa ydacTHe
KOMaH/Ibl B Hay4YHO-TeXHHUYeCKHUX KOHKYpCax.

3amauu, CBA3aHHBIe C OIpefieleHHeM IybIHKa-
LIMOHHOM aKTHUBHOCTH, cabo dopmanusyemsl. Eciau
dopmanr3anmsl Ha4daJbHBIX MW TPAHUYHEIX YCIOBHM
obsi3aTenpHa A Pa3paboTKU KIACCUYECKUX AITOPUT-
MOB, TO IIPH pellleHUH c1abo GpopMarn3yeMbIX 3aa4
IIMPOKO IPHMeHseTCsl allapaT HeHpPOHHBIX CeTekl.
OCHOBHBIMH HaIlpPaB/IeHUSIMU peajn3allild HeHpOH-
HBIX CeTeHl SIBSIIOTCA KIacCMPUKalUs (OTHeceHHe
BXOfiHOro obpasa K OJHOMY M3 KJIacCOB) M IIpefcKa-
3aHHe (oIpesie/leHHe OYepeJHBIX 3HAUeHHUH Ha Oymy-
MM IIePUOJ, BBIUMCIEHHBIX Ha OCHOBe yke H3BecT-
HBIX 3HAaYEeHUN),

daKTHYeCKH HeHPOHHasl CeTh IIpelCTaBisieT cobokt
HeJlMHEHMHOe MaTeMaTH4ecKoe BbIpaskeHHe C 3MIIH-
PHUeCKH oIlpefie/isieMbIMH KO3QPHUIIHEeHTaMHU, YHC/IO
KOTOPBIX COCTaB/IsieT OT COTeH B IIPOCTBIX 3aJauax
[0 COTeH MH/UIMAPAOB B Haubosee CIOKHBIX. OCHOB-
HBIM 3/J1eMeHTOM HEeHPOHHOM CeTH SBJseTcsl Lub-
POBOM aHaor OHONIOrMYecKoro HeHpOHA, KOTOPBIHM
B3BelIMBaeT BXOJHEBIe CHIHAJBl B COOTBETCTBHUH
C CMHaIITU4YeCKMMH BecaMH (3IMIIHPUUYECKHMU K03d-
dunmreHTaMu), nAob6aBiseT HEKOTOpoe CMelljeHHe
U IIPOITycKaeT pe3yJbTaT uepe3 GPYHKIIMIO aKTHUBALIUH.
Takas QyHKLUMS MOKeT ObITb ITpefCTaBlIeHA OMHOM
13 HeJIMHELHBIX 3aBUCHUMOCTell. HellpOHBI OpraHHU3y-
IOTCSL B CJIOM: BXOJHOL, HECKOJIBKO CKPBITBIX K BBIXOJ-
HOU. [Ip1 HA/IMYMU HeCKOJIBKUX CJI0OeB B TAKOU HEHPO-
CeTH OHa Ha3bIBAeTCs ITTyOOKON HEHMPOHHOK CEThIO.

OTHenbHEIM BOIIPOCOM SIBSIETCSl IIpoliecc obyuye-
HUS HeHPOHHOM ceTH. Ha BXon HeHpoceTU I0AaeTcsl
odepenHoM 0b6pa3, U HEMPOCETh BBIUHC/ISIET pe3y/IbTaT.
Jlanee pe3y/nbTaT CPaBHUBAETCA C 3apaHee H3BeCTHBIM
3Ha4YeHHeM, M B Cly4ae PacXOXOeHHUs B HeHpPOCeTH
KOPPEeKTHPYIOTCS. 3HAUEHHSI SMIIHPHYECKUX I1apame-
TPoB (CHMHAITH4YeCKUX BecoB). IIpollecc MaIIMHHOIO
0by4eHHs 3aK/II0YaeTcsl B IIOACTPOMKE BeCOB TaKHUM
06pasoM, 4TOObI Uepe3 HECKOIbKO COTEeH, TBICSY HJIU
bonee UTepallMM MPOLIEHT OMMOOK KIacCUPHUKALUHU

priorities when submitting the intellectual activity
results for registration, identifying the publication
maturity of the employees for defending a thesis work,
preparing draft applications for the team participation
in the research and technical competitions.

The tasks related to determination of publication
activity are poorly formalized. If the formalization of
initial and boundary conditions is obligatory for the
development of typical algorithms, then the neural
networks are widely used when solving poorly formal-
izable problems. The main fields of neural network
implementation include classification (assigning the
input image to one of the classes) and prediction
(determining the next values for the future period,
calculated on the basis of well-known values).

In fact, a neural network is a non-linear mathemat-
ical expression with the empirically determined coet-
ficients, the number of which ranges from hundreds
in the simple tasks to hundreds of billions in the most
comprehensive ones. The main element of the neural
network is a digital analogue of a biological neuron
that weighs the input signals in accordance with the
synaptic weights (empirical constants), adds some
bias and passes the result through an activation func-
tion. Such a function can be represented by one of the
non-linear dependencies. The neurons are arranged
into the layers, such as input, several hidden and out-
put ones. If there are several layers in such a neural
network, it is called a deep neural network.

A separate issue is the neural network training
process. The image is provided to the neural network
input, and the neural network calculates the result.
The result is then compared with a previously known
value. In the case of discrepancy in the neural net-
work, the values of empirical parameters (synaptic
weights) are adjusted. The machine learning process
consists in the weight adjustment in such a way
that after several hundreds, thousands or more itera-
tions, the classification or prediction error percentage
(depending on the neural network purpose) is at the
lowest possible level.

The neural network development technology for
determining the publication activity criteria involves
the selection of neural network architecture, namely
the sequence and specifications of its layers. It is also
necessary to use a labeled database with the images
provided to the neural network input and the correct
answer corresponding to each image.

The routine work of a STID specialist can be signifi-
cantly facilitated due to automation by simplifying
access to the initial scientific citation data, their sub-
sequent processing to obtain the statistics and predic-
tive values. In this study, the national eLIBRARY data-
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W/ IIPOTHO3MPOBaHMS (B 3aBUCUMOCTH OT Ha3Haue-
HHUS HelpoceTH) 6pU1 MUHKMAJIbHBIM.

TexHonorusa pa3paboTKu HeHpoceTeH [Isl pelle-
HUS 33141 OIpefie/leHHsI KpUTepHeB MybIHKallHOH-
HOM aKTHBHOCTH 3aK/ITI0YAETCS B BBIOOPE apXUTEKTYPHI
HeMpOoCeTH - I0C/Ief0BaTEIBHOCTH M XapaKTepHUCTHK
ee cioeB. Takke HeobxoqrMa pasMedeHHas 6asa JaH-
HBIX C obpasamu, I10flaBaeMbIMH Ha BXOJ, HEHPOCETH
1 COOTBETCTBYIOIIUM KakIOMYy 06pa3y KOPpPeKTHBIM
OTBETOM.

PytuHHass pabora cmenmanucta OHTH MoxkeT
OBITh CyIEeCTBEHHO oOOjieryeHa 3a CYeT aBTOMAaTH-
3allMU IIyTeM YIPOLIeHMs OOCTyIa K IIpefocTaBje-
HMIO UCXOAHBIX JAaHHBIX Hay4YHOI'O IUTHPOBaHHUS, UX
mocsenyoer o6paboTKU 11 pacdyeTa CTaTHUCTHKHU
M IIPOTHO3HEIX 3HAadeHHH. B HacTosIleMm HCCIeo-
BaHHUU JUISl ampoballiy HIer MCIIONb30BaHA OTede-
cTBeHHast 6a3a maHHBIX eLIBRARY, KpymHeHIIen
POCCHICKOM 3/IeKTPOHHOM OHO/IMOTeKH Hay4HBIX
ny6IMKaluK Ha PyCCKOM s3bIKe B MUpe. bubnrorexka
HHTeTpHpoBaHa ¢ POCCUHCKHUM HHIEKCOM Hay4HOIO
uutupoBanus (PHHLI) - aHaIUTHYeCKUM HHCTPY-
MEHTOM H3MepeHHUs Ny6IHMKAIMOHHON aKTHBHOCTH
ydeHBIX U OpraHusauuil [3]. CBsi3p pa3paboTaHHOIrO
IIPOTOTUIIA ITPOrPAMMHOro obecriedeHHUs] Ha SI3BIKe
Python ¢ yka3aHHON 6a30i1 OCYIIeCTB/ISeTCS dYepes
IIpOorpaMMHBIN HHTepbelc mNpunoxkeHus (APl -
application programming interface). 13 6a3er ussie-
KAIOTCSl OPTaHM3aIlUH, aBTOPHI, MYOITHKAIIUK C COOT-
BEeTCTBYIOIleN aHAJIHUTHUKOM, HayKoMeTpHUecKUe
IokasaTelH. B xofle Mcclef0BaHUS METOAOB MaIlKH-
HOro 00y4eHHs II0y4eHbl Pe3y/IbTaThl I10 YKa3aHHBIM
BBIIIIE BIAM IIPOrHO30B.

B uTore paspaboTaH MHCTPyMEHT — IIPOrpaMMHOe
CpencTBO misl cOTpyAHHKa OHTH, peanusyomun
OIMCAHHBIA Bbllle QYHKLUMOHAI IS JAHHBIX, IOTY-
4yeHHBIX 4Yepe3 API eLIBRARY B peskrime TeCTOBOIO
moctymna. YOoOHBIM QYHKIIHOHATIOM MOYKET SIBJISThCS
Y TOJI0COBOE yIpaBjeHue [4]. B manbHelleM IIaHU-
PpyeTcsl pa3BUTh 3TH UCCIeIOBaHMSI, UCIIONb3YsI HHHO-
BAallMOHHBIM HHCTPYMEHTapHH B BHAE IPaHTOBOH
IIOAJIePKKH .

OMPEOENEHUE i-UHOEKCA ABTOPA

HA OCHOBE AHAJIN3A OAHHDbIX

B eLIBRARY.RU

B ocuHoBe cucremnl eLIBRARY nexxut 6ubnumorpa-
duueckass pedepatuBHas 6a3a HAHHBIX, B KOTOPOH
VHJIeKCUPYIOTCS CTaThU, y6IHKyeMble B POCCHHCKUX
Hay4YHBIX KypPHaJIaX, AOKJIaJbl KOHQEPeHIIHN, MOHO-
rpaduu, yuebHble 110COOHS, TATEHTHI, JUCCEPTALHH.
Ba3a comepsKUT CBeAEeHU S O BRIXOAHBIX JAHHBIX CTATEH,
aBTOpax My6IUKALIME, MeCTax UX paboThl, KIIOUeBbIX
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base, the world’s largest Russian electronic library
of academic publications in Russian, was used for
concept verification. The library is integrated with the
Russian Science Citation Index (RSCI), an analytical
tool for measuring the publication activity of research-
ers and organizations [3]. Connection between the
developed software prototype using the Python lan-
guage and this database is established through API
(application programming interface). The entities,
authors, publications with the relevant analytics,
research chops are drawn from the database. During
the study of machine learning methods, the results
were obtained in terms of the above predictions.

As a result, we have developed a tool, namely a soft-
ware tool for a STID employee that implements the
functions described above for data received through
the eLIBRARY API in the test access mode. The voice-
activate control can also be a convenient feature [4]. In
the future, it is planned to develop these studies using
the innovative tools in the form of a grant support.

DETERMINATION OF THE AUTHOR'S

i-INDEX BASED ON DATA ANALYSIS

IN eLIBRARY.RU

The eLIBRARY system is based on a bibliographic
abstract database that indexes the articles published in
the Russian academic periodicals, conference papers,
monographs, textbooks, patents, or academic disser-
tations. The database contains information about the
article imprints, authors of publications, places of their
work, keywords and domains, as well as the abstracts
and references. In the RSCI interface, it is possible to
simultaneously obtain the number of publication cita-
tions in the RSCI, Web of Science and Scopus.

At present, eLIBRARY contains the texts of more
than 38 million academic publications and patents [3].
The specified capacity is more than adequate for train-
ing of a neural network that analyzes the publication
activities. However, there is an issue on selection of
the aggregate author’s activity criterion that makes
it possible to take a decision on his/her reasonable
inclusion in the professional R&D team.

A generally accepted measure is the eLIBRARY main
research chop value, namely the Hirsch index, origi-
nally introduced to assess the scientific efficiency of
physicists. The index is based on the distribution of
citations of the given researcher’s papers.

We propose to use a complex factor, namely an
i-index (smart index) that includes the following
author and publication specifications in eLibrary
(Table 1).

The resulting i-index is obtained by weighing each
of the above specifications with the subsequent sum-
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C7I0Bax Y IIpefIMEeTHBIX 06/1aCTAX, a TakKe aHHOTALUU
U CIIMCKY JTHUTepaTyprl. B nHTepdetice PHUHII MOXXHO
YBUJIETb OJHOBPEMEeHHO YHC/I0 LIMTUPOBAHUM Iy6/IH-
kanuu B PUHII, Web of Science u Scopus.

B HacTosmee BpeMs B eLIBRARY comepsKaTcs TeKCTEI
6osee 38 MU/UIMOHOB HAay4YHBIX IyOIMKALUI U [TaTeH-
TOB [3]. YKa3aHHBIN 06beM boJiee yeM JOCTaTOYeH s
oby4deHHs HeHpPOCeTH, pealu3yIolier aHaIu3 My6n-
KallMOHHOM aKTHBHOCTH. OJHAaKO BCTaeT BOIIPOC
0 BBIOOPEe COBOKYITHOTO KPHUTEPHSI AKTHBHOCTH aBTOPa,
I[I03BOJISIOINEr0 MPHHSTH pellleHHe 0 ero 0bOoCHOBaH-
HOM BK/IIOYEHUH B KOMaH/y CIIeLIMajIKCTOB, peaaiunsy-
IOIIMX KOHKPETHHIM NpoekT uinu HUOKTP.,

OO6ImenpHHSITON Mepok SIB/ISeTCS BeJTMYHHa OCHOB-
HOTO HayKOMeTpPHYecKoro Iokasatens eLIBRARY -
MHOeKCa XHpIla, IIepBOHAYa/JbHO BBENEHHOIO I
OLIeHKH Hay4YHOH IIPOAYKTHBHOCTH GU3HUKOB. HHIeKC
BBIYMCJISIETCS. Ha OCHOBe pacIipefie/leHHs LIUTHpPOBa-
HUH paboT JaHHOTO KCCIe0oBaTeIs.

MEI mipefjiaraeM K KCIOJIb30BaHHUIO KOMILIEKCHBIL
IloKas3aTenb - i-MHIeKC (YMHBIM HMHJEKC), BKIIOYa-
IOMMI B cebs Cleyroniye XapaKTepPUCTUKH aBTOpa
u nybnukanuu B eLibrary (tabi. 1).

Pe3y/lIbTUPYIOIUI i-MHAEKC IOo/NydaeTcs B3BellH-
BaHHeM KaKAOM K3 IepedHCIeHHBIX BBIIIe Xapak-
TePUCTHUK C IOCIeAYIOIIMM CYMMHpOBaHHeM. Brio-
CJIeICTBUH IUIAHHPYETCs Iepexof OT CllellMalu3aliuu
aBTOpa K 6oree 06061IeHHOMY aHAIH3y IIyTeM IIpoBe-
JeHHS KauyeCTBeHHOH OLleHKH aPpPUIHALILK U COABTO-
POB CTaTbH, a TAaKXKe BBIIIOJIHEHUS CHHTAKCHYECKOI0
aHa/IM3a IOJTHOTEKCTOBBIX IYOJIMKALIUK IJISI COCTAaB-
JIeHUS CEMaHTHYeCKOro Apa I10 KaskK40MY aBTOpY.

JanbHelllllee pa3BUTHe OLIeHKY HAIIPaB/IeHO Ha yueT
TEOPeTUUYeCKUX  pa3paboTok -
Ha OCHOBe aHa/lIM3a MybnHKaIuil,
NPUKIAJHBIX PeIleHHH ~ Ha OCHOBe
aHajM3a IAaTeHTOB, a TaKKe IIPH-
MEHMMOCTH - Ha OCHOBe aHaju3a
KCIIONIb30BaHMS IIATeHTOB B IOCY-
JapCTBEHHBIX M KOMMEPUYECKHX
3aKasax. Bo3sMoXKeH ydeT U pesyib-
TaThl OLIEHKH IyOIMKALIUN C TIOMO-
IIbI0 CUCTEeMBI IIJIarkaTa.

Bribop BecoBBIX K03bdHUIHeH-
TOB [JIl TeOpeTHYeCKHUX paspa-
00TOK, NPUKIAAHBIX pelleHUH
U IIPUMEHHMOCTH II03BOJIUT
BBIIIOJIHUTh IIOCTPOCHHE HAay4HO-
[IPaKTHKO-BHEJPEHYECKOTO II0p-
TpeTa aBTOpPa U COOTBETCTBYIOIlee
pamsKMpoBaHMe [ GOPMHPOBa-
HUg KoMaHapl HHUOKTP Bbl6paH-
HOI0 IIPOUIIA.

period of activity;

XapakTepucTtuky asTopa

Specifications of the author

OCHOBHas cneumnanmsaumns
main specialization;

Hann4yme y4eHom cTeneHn
availability of academic degree;
nepuoa AeaTenbHoCTU

KONMYeCTBO KavecTBO adpdunnaumm
quantity/quality of affiliations;
KOJINYeCTBO COABTOPOB

number of co-authors

i g

mation. Subsequently, it is planned to move from the
author’s specialization to a more generalized analysis
by a qualitative assessment of affiliations and article’s
co-authors, as well as a syntactic analysis of full-text
publications to compile a semantic kernel for each
author.

Further development of the assessment is aimed
at consideration of theoretical insights based on the
analysis of publications, applied solutions based on
the analysis of patents, as well as applicability based
on the analysis of the patent application in the public
and commercial orders. It is possible to record and
evaluate publications using the plagiarism system.

The selection of weight coefficients for theoreti-
cal insights, applied solutions and applicability will
make it possible to obtain an academic, practical and
innovative portrait of the author and the relevant
ranking for the R&D team formation with the required
profile.

DEVELOPMENT OF A TOOL

FOR PREDICTIVE ANALYSIS

OF THE AUTHOR'S PUBLICATION ACTIVITY
The prediction of the author’s publication activity is
possible based on the feature analysis of publications
available in eLIBRARY. The specifications/features
under consideration include the number of publica-
tions, authors and their affiliations, the source rating,
the RSCI parameters and the RSCI kernel.

The paper describes a developed tool for predictive
analysis of the author’s publication activity. Moreover,
a neural network analysis of the above specification
values over the past 5 years is performed, on the basis

Tabnuua 1. XapaktepncTukm aBTopa v nyéamkauum B elibrary
Table 1. Specifications of the author and publication in eLibrary

XapakTepucTukm nybamkaumm
Specifications of the publication

KONMYeCcTBO Nyb6AnKaunm

number of publications;

CCblI0YHas Macca

reference weight;

obbem nybankaunm

scope of publications;

T™™N ny6amMkaumi (Teancel, AoKnaabl,
CTaTbU U T.4.)

type of publications (abstracts, reports,
articles, etc.);

PEenNTUHI UCTOYHMKA

source rating;

KonuyecTeo adpdunnaymm

B nyb6ankaumnm

number of affiliations in the publication;
KO/IN4eCTBO COABTOPOB B Ny6AMKaLnmM
number of co-authors in the publication
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PA3PABOTKA MUHCTPYMEHTA
NMPEAVNKTUBHOW AHAJIUTUKNA
NYBJNKALMOHHOMN

AKTUBHOCTU ABTOPA

[TporHo3 my6IMKAaLIMOHHON aKTHBHOCTH aBTOpa BO3-
MOXeH Ha OCHOBe aHa/lIM3a XapaKTepHUCTHUK Iy6/u-
Kalui, umetomuxcsa B eLIBRARY. B KkadecTBe pac-
CMaTpPHBAEeMBIX XaPAKTePHUCTUK HCIIOIb3YIOTCS YHCIIO
ny6TMKAIUNA aBTOPOB U UX adUIHAIUN, PeHTHHT
MCTOYHHMKA, ITapametprl PUHII 1 anpa PHUHILI.

B pabote pa3paboTaH MHCTPYMeHT IpeJHUKTHBHOMN
AHAIUTUKU IYOIUKAIIMOHHON aKTHBHOCTH aBTOpa.
IIpy 3TOM IIPOM3BOAMTCS HEHMPOCETEBOM aHAIH3 3Ha-
YeHUN YKa3aHHBIX BBIIIe XapaKTePUCTHK 3a IOC/IeN-
HHe 5 JIeT, Ha OCHOBe KOTOPOro IIpeicKa3bIBAeTCs
KOJTMYeCTBO MyOIMKALIMI Ha rof, CJIeAyOMHI 3a aHa-
nusupyeMbIMHu. CTPYKTypa HAHHBIX [/ KaskAOIO
aBTOpA II0 OJHOM TeMe IIpeAcTaBlIeHa B Tabi. 2, pu
3TOM KaK[as XapaKTepHCTHKA TeMBl yCpeIHSeTCs
3a roJl ¥ 3aHOCHTCS B Tabnuiy.

[TomobHBle TAbAMLBI CO3MANTCS [ KaKIOIO
aBTOpa. BaskHO, YTO TeMbl HaIlpaBlIeHUN IybIHKa-
LMK y KaKIOro aBTOpa JOJ/DKHBL COBIAJAATh C yde-
TOM O4epeJHOCTH. EC/IM HEeKOTOPBIM aBTOp He MMeeT
nybIMKaluKl B KaKOM-IM00 TeMaTHKe, TO BCe 3Haue-
HHUS COOTBETCTBYIOT HYJIEBBIM.

st obydeHus HeHpoceTH HeOOXOAMMO IIOArO-
TOBUTHh OOYYaIOIIyI0 M BaJTHUIALMOHHYIO BBIOOPKY.
O6e BrIbopkH PopmupyOTCs U3 6a3bl eLIBRARY.RU.
[IpuueM mepBast BblbopKa (06prdHO 80% 0T ob6paba-
TBIBa€MBIX JAHHBIX) HCIIOJNB3yeTCsl IJISI HAaCTPOHKHU
IIapaMeTpPOB HEHMPOCeTH, a BTOpPasl — /IS OLeHKH KOp-
PeKTHOCTH paboThl 0Oy4eHHOH Ha IIepBOM BBIOOpPKe
HeHMPOCeTH.

of which the number of publications for the year fol-
lowing the analyzed one is predicted. The data struc-
ture for each author in terms of one topic is provided
in Table 2, while each topic specification is averaged
over the year and entered in the table.

The similar tables are generated for each author. It
is important that the themes of publications for each
author should coincide with due regard to the priority.
If some author has no publications in any area, then
all values are equal to zero.

To train the neural network, it is necessary to prepare
a training and validation set. Both sets are developed
using the eLIBRARY.RU database. Moreover, the first set
(usually 80% of the processed data) is used to configure
the neural network parameters, and the second one is
used to assess the work soundness and correctness of
the neural network trained using the first set.

The training set structure includes the layers. Each
layer is a matrix, each column of which contains the
parameter values for a specific topic during a specific
year. Thus, if the table contains 5 areas, then the matrix
has a size of 8 x 5 with due regard to the indicated
parameters. Similar layers are generated for each year
and combined into one input data tensor. The input
data structure is shown in more detail in the figure.

Training of the neural network algorithm is per-
formed in such a way that the input data tensor for
5 years is provided and the vector of publications for
the year following the specified period is predicted.
For example, if there is information in relation to the
author for 7 years (Table 1), then data for 1-5 years can
be submitted to the neural network and the features
for the 6th year can be predicted. Then, based on the

CTpyKTypa obyvamomen
BBIOOPKH COCTOUT M3 CI0eB. Kaxk-
IBIF CJIOM SIBISeTCS MaTpHliel,
KOKABIK CTONOeI] KOTOPOM conep-
SKAT 3HAueHHs] IIapaMeTpoB ISt 5
KOHKPETHOM TeMaTHKH B KOH-
KpeTHBIM roxa. Takum obpasom,

y 4
y 4
ecny B Tabnuie mpencTaBlIeHB 5 3 l

HaIlpaB/leHHUH, TO, C Y4eTOM YKa-
3aHHBIX IIapaMeTpoB, MaTpHILia
rmeeT pasmep 8x5. IlomobHble 1
c1ou GOPMHUPYIOTCS /IS KaKIOIo L
rofa U o6beOIUHSIOTCA B OOUH TeH-
30p BXOOHBIX JAHHBIX. Bojee mom-
pobHO CTPYKTypa BXOAHBIX [HaH-
HBIX [I0Ka3aHa Ha PUCYHKe.
ObydeHMe HeHPOCETeBOIO aJro-
pUTMa IIOCTPOEHO TaKHUM o06pa-

Kopm HampaBiIeHHUs

Puc. 1. Cmpykmypa meH30pa 8X00HbIX 0aHHbIX, NOOAKU4UXCS
8 Helipocemesol anzopumm
Fig. 1. Structure of the input data tensor provided to the neural network algorithm

YcpegHeHHBIE
IOKa3aTelH

Yucno nybaukayui
Adouauauuli

PelimuHz ucmoyHuka

PUHLI, PO, LIPYHLI, L[ PO

b

30M, YTO Ha BXO[ IIOJAETCS TeH-
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Ta6auua 2. CTpyKTypa AaHHbIX aBTOpa No onpeAeeHHoN Teme

Table 2. Structure of author's data in a specific area

XapakTepucTmka TemMbl AHaNM3npyeMbIv Nepros MporHo-
Topic specification Analyzed period 31pyemMbIn
nepuog,
Forecast
period
1-nropn 2-mrop 3-nrop 4-nrop 5-nrop 6-nrop 7-nrop
Year1 Year 2 Year 3 Year 4 Year 5 Year 6 Year7
Yucno nybankaunm no Teme 0 1 9 7 3 4 4
Number of publications per topic
CpegHee 4MC/i0 aBTOPOB 0 2 4,56 5,86 4,67 4,5 4
Average number of authors
PenTuHr 0 1 51 5,36 5,37 8,71 20,86
Rating
Yncno adbdunmnaunn 0 1 2,22 3,71 2,67 3,25 3,25
Number of affiliations
PUHL(POCCUNCKIMIA MHAEKC HAay Y- 0 1 1 1 0,33 0,75 1
HOrO LMTUPOBaHNA)
RSCI
LIPVHL, (koNM4ecTBO LUTUPOBAHNIA 0 0 0,66 1 0,33 0,25 1
ny6ankaumn ns PUHLL)
CRSCI
AAPO PUHL, (cobpaHus ny4wmx ote- 0 0 3,33 771 4,33 0,5 0,25
YeCTBEHHbIe XXYyPHANO0B, COCTABASA0-
LLMX OCHOBY POCCUICKUX M3AAHMIA)
KERNEL
LUAAPO PUHL, (konn4ecTBo LUTUPO- 0 0 2,67 571 3 2 0,25
BaHWM Ny6ankaumm ns aapa PUHLL)
CrerneL

[IpuMevaHHe: B CTPoKe «YHCII0 My6IUKALIKI» IIPe/ICTaB/IeHO CYMMAapHOe YKCJIO y6IUKALKE 3 FOJ I10 JAHHOM TeMaTHKe; [ajee IpHUBefe-

HBbI CpeiHHEe aPI/I(I)MeTI/I‘-IeCKI/Ie I1apaMeTpoOB 3a KaskKIbIH rof. B cTonbile “HPOI‘HOSI/IPYEMBII;I Iepuon» 1eneBon HepeMEHHOfI SBJISI€TCS TOJIBKO

«Yucno HYGJII/IKJHI/II;I», KOTOpas sABJ/IAeTCs COCTaBJISIONIEH 1eJIeBOT0 BeKTOpa ~ 4HCJI0 HYGJ’II/IKaLIHI:I 10 Ka>KJ 01 TeMaTHKe

30p BXOAHBIX JAaHHBIX 33 5 JIeT W IIPeICKa3bIBAeTCs
BeKTOp MyOIMKAaLMI Ha CIeAyIIIHUH 32 YKa3aHHBIM
rnepuonoM rof. Hampumep, eciu [jis aBTOpa HMe-
eTcst MHQopMaIus 3a 7 et (Tabn. 1), To B HelpoceTh
MOXKHO I10JIaTh JAHHEIe 33 1-5-11 IOl U IIpefiCKa3aTh
XapaKTepHUCTHUKHU 3a 6-H rof,. 3aTeM Ha OCHOBE XapakK-
TePUCTHK CO 2-TO 110 6-H IOkl IIPe/ICKa3aTh XapaKTepH-
CTHUKU 7-T0 rofa. [TIomobHbIN MeTof, MeHee TOUeH, YeM
ecnu 6Bl IpeficKa3saHHe ITPOM3BOJMIIOCH HAa OCHOBE
BCeM Iy6TMKALIMOHHOM HCTOPHUM, OJHAKO OH II03BO-
JIeT COXPaHATb YHHUBEPCAJIBHOCTH OTHOCHUTEIBHO
KOJIMYeCTBa JIET /IS aHaJIM3a M, YUYHUTHIBasS Majioe
KOJIMYeCTBO aBTOPOB, YBEeIMYHBAET KOJMYECTBO JAH-
HBIX I obydeHMs. B Hamem ciaydae Habop maH-
HBIX COCTOSITT M3 7 aBTOPOB M CYMMapHO 98 TeH30pOB.
U3 HuX 88 TeH30POB COCTABIISTH 06y9arOIyt0 BEIOOPKY
u 10 - BaTMAAIMOHHYIO. Bcero mybnMKallMOHHBIX
TeM 8, OJHAKO OKO/IO 60% JaHHBIX OBIIM IIpe/CTaB-

specifications of the 2-6t" years, it is possible to predict
the features of the 7th year. Such a method is less accu-
rate than prediction on the basis of the entire publica-
tion history, however, it allows to maintain versatility
regarding the number of years to be analyzed. Given
the small number of authors, it increases the amount
of data for training. In our case, the data set consisted
of 7 authors and a total of 98 tensors. Among them, 88
tensors were included in the training set and 10 ten-
sors were included in the validation set. There were 8
publication topics in total, however, about 60% of data
were provided in only 3 areas. However, this does not
affect the algorithm, since the topics can be consid-
ered independent and their number leads only to the
changes in the input and output tensor values.

Due to the input data specificity, namely, their ten-
sor and matrix type, the first 2 input layers of the neu-
ral network architecture are convolutional. After each
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JIeHBl TOJIBKO B 3 TeMax. TeM He MeHee, 3TO He BJIH-
seT Ha paboTy aaropuTMma, T.K. TeMbl MOXKHO CUH-
TaTh He3aBUCUMBIMH M OT UX KOJTUYECTBa U3MEHATCS
TOJIBKO Pa3Mephl BXOJHOTO ¥ BBIXOAHOI'O TEH30POB.

B cBs3M co crnenuUKOU BXOAHBIX [TAHHBIX,
a UMeHHO UX TeH30pHO-MaTPUYHOI'0 BH/A, [IepBhIe 2
BXOJHBIX C/IOSI HeHPOCeTeBOK apXUTEKTYPHI SB/ISIOTCS
CBepTOYHBIMHU. Ilocsie KaskOoro ciosi BBIIIOJHSETCS
HOpPMaJ/IM3allysl JaHHEIX, B Ka4ueCTBe aKTUBAallHOHHOU
GYHRUMH HCIoNab3yeTcs QyHKIMsa ReLU. Pasmep saapa
CBepTKU - 3, mar - 1, magauHr - 1. Ilocte cBepTou-
HBIX CJI0€B C/1elyIOT 3 IIOJIHOCBSI3HBIX C/IOSI C TOH JKe
dyHKIIMelN aKTUBaLMK. Pa3Mep BBIXOAHOIO C/I0SI COOT-
BETCTBYyeT UHC/Iy TeM, IIpPefCTaBleHHBIX B Tabiule
OaHHBEIX. TaK KaK II0 BBIXOZe K3 HEeHPOCeTH BEKTOP
COCTOUT K3 APOOHBIX 3HAYEHH, /s 6OJIBIIEro CooT-
BETCTBHS peaIbHBIM JAaHHBIM ero HeobXOAMMO OKpYy-
IIUTh. HerpoceTeBast apxuUTeKkTypa 6pu1a chopmu-
poBaHa U obydeHa B IIporpaMMHOM IakeTe PyTorch.
KonuuectBo 3mo0x obydeHus - 30, ONTHMH3ATOP -
Adam c¢ marom omntuM#u3zanuu 0.005, omubOKa CUU-
TaJach 10 popMyse CpefHeKBaJPaTUUeCKOkM OMHOKU
MSE.

CpenHsiS TOUHOCTh Pa3paboTaHHOTO HMHCTPYMEHTA
MpeJUKTUBHON aHATUTHUKYU My6IHKAI[OHHON aKTHB-
HOCTH aBTOpa coCTaBisieT 71%, mpudeM Habmioga-
eTcsa TeHJeHLUS 3aHMXKeHHS peajbHOro 3HaudyeHHd
ny6IUKanun Ha 1-2 efnHULEL. 1 onydeHus bonee
BBICOKOT'O ITPOLIeHTa TOYHOCTH HeobOXO[HMO YBelH-
4UTh 06beM obyuarommer BbIOOPKH, 0OpaTHB BHHUMA-
HHMe Ha aBTOPOB C 0Oosiee AIHUTeNBHBIMHU II€PHUOJAMU
Iy6IMKALIUHY 10 OIIpefle/IeHHOM TeMe.

[IppuMeHeHMe HaIllero HHCTPYMEHTa BO3MOXKHO
TaKokKe )1 IPefCcKa3aHus My6IHKaIIMOHHOM JlesiTe/b
HOCTH aBTOpa I10 BbIOpaHHOM TeMe U IIPH OLleHKe ero
BO3MOKHOCTEH .

OBJIACTU NMPUMEHEHWUA
MPOIrHO3A I'IVISJ'IVIKALI,I/IOHHOI7I
AKTUBHOCTU ABTOPA
[IpennoxkeHHble HAMU i-HUHAEKC M HHCTPYMEHT IIpe-
OUKTUBHOM AaHAIUTUKU IMy6THMKAIIMOHHON aKTHUBHO-
CTH aBTOpPa MMeIOT IMPOKUHM CIIeKTP IPUMeHEeHHsI.
Bo-miepBBIX, HHAEKC IPUMeHHUM [ Ioxbopa
KoMaHIbl 110 BhimonHeHHIo HHOKTP unu gpyrux
BUJIOB HAy4YHBIX paboT. B 3TOM ciaydae popMHUpY-
eTCS IIOMCKOBBIM 3aIllpoC C IIPHMEHEeHHeM Koue-
BBIX CJIOB II0 TeMe IIPOeKTa, a TaKKe HMCKIIYaeMbIX
C7I0B - aBTopa, bpeHnoB u np. Ha oCHOBe ITOMCKO-
BOro 3ampoca GOpMHpYyeTcsa CeMaHTHYecKoe sIpo,
CPaBHHUBAETCA C CEMaHTHYeCKHMMHU sApaMU aBTOPOB
M3 CUCTeMBbl. IIpH 3TOM OCHOBHBIMH KPHUTEPHUSIMHU
IJIs OLleHKH OyzeT obIner i-MHAEKC UCXOAsS M3 BCeH
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layer, the data is normalized, and the ReLU function is
used as an activation function. The convolution kernel
size is 3, the stride is 1, and the padding is 1. After the
convolution layers, there are 3 fully connected layers
with the same activation function. The output layer
size corresponds to the number of topics shown in
the data table. Since the vector consists of fractional
values upon exiting the neural network, it should be
rounded to better match the actual data. The neural
network architecture was generated and trained in
the PyTorch software package. The number of training
epochs was 30, the optimizer was Adam with an opti-
mization step of 0.005. The error was calculated using
the MSE mean square error formula.

The average accuracy of the developed tool for pre-
dictive analytics of the author’s publication activity
is 71%. Moreover, there is a tendency to underesti-
mate the actual value of publications by 1-2 units. To
obtain a higher accuracy percentage, it is necessary
to increase the training set size by paying attention
to the authors with the longer publication periods on
a particular topic.

Our tool can also be used to predict the author’s
publication activity in the selected area and to assess
his/her capabilities.

SCOPE OF THE AUTHOR'S PUBLICATION
ACTIVITY FORECAST

The i-index and predictive analytics tool of the author’s
publication activity proposed by has have a wide range
of applications.

Firstly, the index is applicable to the selection of
a team for implementation of R&D or other types of
academic work. In this case, a search query is gener-
ated using the keywords related to the project topic,
as well as excluded words, such as the author, brands,
etc. Based on the search query, a semantic kernel is
formed and compared with the semantic kernels of
authors from the system. Moreover, the main criteria
for evaluation will be the general i-index based on the
entire author’s activities and i-index for the semantic
kernel, i.e. the weight of competencies for a specific
search query. In addition to analyzing own entity’s
employees for participation in the certain R&D, it is
possible to search for employees of other entities with
whom it is possible to establish a consortium for joint
performance of such works. It is also possible to esti-
mate changes in the author’s interest vector in rela-
tion to various topics over time.

Secondly, it is possible to assess the degree of
author’s maturity for earning the next degree with the
step of one year. Thus, on the basis of a set previously
obtained from eLIBRARY.RU, the i-index proposed by
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IesiTeIbHOCTH aBTOpa M i-MHAEKC II0 CeMaHTHue-
CKOMY SIIPY, T.e. BeC KOMIIeTeHIIUH 10 KOHKPeTHOMY
IIOMCKOBOMY 3ampocy. Kpome aHain3a COTPYAHUKOB
CBOeM OPraHHU3allMK Ha MpeIMeT Y4acTHS B TeMa-
tHueckux HHUOKTP, BO3MOKeH IIOMCK COTPYIHHKOB
OPYrHUX OpraHH3alldM, C KOTOPBIMH BO3MOXKHO CO3-
JaHue KOHCOPLUMYyMa [/l COBMECTHOIO BBIIIOJTHEHU S
TaKUX paboT. Takke BO3MOXKHA OLleHKAa HM3MeHeHUS
BEKTOPa MHTEepeca aBTOpa K pa3JIUYHBIM TeMaTHKaM
C TeYeHHEeM BpeMeHH.

Bo-BTOpEIX, [J15 OLIeHKH CTeIleHH 3peIoCTH aBTopa
K IIOJIy4eHHIO OuepeJHOHN yUeHOH CTeleHH C IIaroMm
B OOUH rofi. Tak Ha OCHOBAaHHM II0/IyUeHHOHN paHee
BeI6OpKU 13 eLIBRARY.RU BBIIIONIHEH pacyeT IIpef-
JIOKeHHOT0 HaMHM i-hHAeKca. OKas3anoch, 4UTO AJIA
ABTOPOB C Y4€HOI CTeIeHBbIO JOKTOpa TeXHHYeCKHX
HayK Cpe[iHee 3Ha4YeHHe TAaKOro MHAeKCa paBHO 4,325,
U1 KaHOUJATOB TeXHHMYEeCKHX HayK - 3,753. Takke
MOSKHO IIOJIYYMTDb 3HAUEeHHs MeOUaHbl WK JPYroro
TPAaHHUYHOIO 3Ha4eHHUs, C OIlpelleIeHHOU CTeleHbIO
BEPOSITHOCTH PasfleNsiollero BbIOOPKY Ha TpaJalluu
II0 yYeHbIM CTelleHsM. [IpuMeHss pa3paboTaHHBIN
HAaMH U ONHCAHHBIM BbILIe MHCTPYMEHT IpeJHuKTHB-
HOM aHAJIMTHUKH, MOKHO OLIeHUTb CTeIleHH 3Pe/IOCTH
aBTOpa K IIOJIyYeHHIO OdepefHOH y4UeHOH CTelleHHU
C IarOM B OJMH IOf.

Kpome TOro, CMeCTHB aKLeHT C aBTOPa Ha U3[JaHue,
MOKHO IIOJTY9HUTh PEUTHHT M3[AHHL, B KOTOPBIX HAaH-
bosee 4yacTo MybIUKyIOTCS PabOTEI 10 3aIAHHON TeMe.
YTO MHTEPeCcHO caMo IIo cebe, IIOTOMY YTO I103BOJISIET
PaH>KHPOBaTh M3JaHMS I10 MX JOCTYIHOCTH, KpPYIY
aBTOPOB, IIKPOTe IIpefCTAB/IsIeMbIX OPTaHH3aLIHH.

3AKJ/TIOMEHUE

[IpeqIo>KeH COBOKYIIHBIM MHAEKC MHyb6IuKanu-
OHHOM aKTHBHOCTH - I-MHJeKC, a TaKXe paspa-
060TaH HHCTPYMeHT IPeIUKTHUBHON aHATUTHUKHU
ny6JIMKallMOHHON aKTUBHOCTHM aBTOPAa Ha OCHOBe
MaIIHHHOTO 06y4eHHUs ITy60KHUX HEHPOHHBIX CeTeH.
IIpuBefeHbl KeHChl INPHMEHEHHS HHCTPYMeHTa
IJIsL LeneBOM PaboTel C aBTOPAMH-COTPYLHHUKAMHU
opranusanuu, npusiaedeHus B HHMOKTP aBTopoB-
COTPYAHHKOB IPYTUX OPraHH3aLMK NPH OPTaHH-
3allUM KOHCOPLIMYMOB [IJIsi BBHIIIOJIHeHHS TaKHX
paboT, olleHKe CTelleHU 3PeoCTH aBTOpa K yda-
CTHUIO B KOHKYpCaX Ha IIPeJOCTaB/IeHHe T'PaHTOBOM
IIOINEPSKKH.
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us was calculated. It turned out that for the authors
with an academic degree of the doctor of technical sci-
ences, the average value of such an index is 4.325, for
Ph.Ds in technical sciences - 3.753. It is also possible
to obtain the median values or other boundary values
dividing the set into the groups by academic degrees
with a certain degree of probability. Using the predic-
tive analytics tool developed by us and described above,
it is possible to assess the degree of author’s maturity
for earning the next academic degree with the step of
one year.

In addition, by changing the focus from the author
to the publication, it is possible to get a rating of pub-
lications where the works on a given topic are most
often published. It is inherently interesting, since it
allows to rank publications according to their avail-
ability, the pool of authors, the range of entities
represented.

CONCLUSION

A cumulative index of publication activity, i-index,
has been proposed. Moreover, we have developed
a tool for predictive analytics of the author’s publica-
tion activity based on the machine learning of deep
neural networks. We have provided the cases of using
this tool for targeted work with the entity’s employees,
involvement of the employees of other organizations
in the R&D work when arranging the consortiums,
assessment of the degree of author’s maturity to par-
ticipate in the grant support tenders.
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