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HU3BKUMH KiJIBKOCTSIMU BOKKHX METaTiB. BaKIMBUM aclieKTOM MPAaKTUYHOTO BUKOPUCTAHHS TAKUX
aBial[ifHUX TEXHOJIOTI € TOUIYK 1 BAAaTUi BHOIp AUISHOK aKBaTOPid IJIsl iXHBOTO 3aCTOCYBaHHSI.
Wnernes PO JUTSHKY, Ha AKUX e(DeKT eniMiHamii maHoOakTepiid Oy1e HalOUIbIl BUpa3HUM. SIK TO
MoKa3aHo y mpami [4], Taki AUISHKA MOXXYTh OyTH BHU3HAY€H1 AMCTAHIIMHUMHU (a€pOKOCMIYHUMHM)
3acobamu. Sk 1y npami [1] #igeTses npo ananiz RGB-momeni nudpoBoro 3HiMKY 3 BUKOPUCTAHHIM
JAMJIC. BHacmiiok Takoro aHajlizy MOJJIMBO BH3HAYMTH JUISHKA CKYIMYEHHS Ha akBaTopil
1iaHOOAKTepid 3 NMEBHUM XapaKTEpPOM OIOMPOAYKIIIHHUX MPOIECiB. A camMe — TaKUM, 3a SKOTO
niaHoOakTepii OyayTh HAHOLIBII BPA3TUBUMH IS IEBHOTO THITY iX 0OpOOKHM 3 OBITPSI.

[TizcymoByrouM ckazaHe, MOKHa 3pOOMTH BUCHOBOK PO CTBOPEHHS Y HAYKOBHX 3aKJIaJax
YkpaiHu miaBanuH I PO3POOKH TEPCHEKTUBHUX KOMIUICKCHUX aBIAaKOCMIYHHX TEXHOJIOTIN
eniMiHanil eBHUX 3arpo3 Giobesmneri. MeTbcst mpo 3arpo3u eKoIOrivHOro XapakTepy, BUKIHKaHi
[100AIBHUMH KIIMATHYHUMHE 3MiHAMH. VIEThCS TAKOK PO TEXHOJIOTIi, 0 mepeadayaroTh HasBHI
HUHI aBiaIliiiHi 3acO0M KepyBaHHS KJIIMaTOM.
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AUTOMATED REGISTRATION OF ASTACUS LEPTODACTYLUS USING
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A methodology for improving Altshuller's inventive algorithm using discrete modeling of
dynamic systems is proposed. A demonstrative example of the improved Altshuller's inventive
algorithm using this methodology is provided in the procedures of automated remote registration of
Astacus leptodactylus.

Expanding the arsenal of aerospace methods for automatic animal registration over large areas
is currently of great importance, particularly in relation to biodiversity conservation and biosecurity
issues. The success of these methods largely depends on image processing technologies that are
capable of eliminating the masking effect of the protective coloring of animals (PCA). The aim of
this work is to investigate the possibilities of developing such technologies using a combination of
mathematical modeling and Altshuller's inventive algorithm (AlA). An important step in the AlA is
the construction of an ideal image of the invention [1].
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In our case, we are dealing with an ideal image of a highly successful invention of nature,
namely PCA. More specifically, it is about the idealized trajectory of the colorimetric parameters
(CP) of the plant background over time and space, to which PCA is optimally adapted. The aim is to
find a way to eliminate the masking effect of PCA on animals by processing digital images using
system colorimetric parameters (SCP) that distinguish PCA from the plant background of their
habitat. The procedure for identifying and using such SCP is, in technical terms, the subject of the
invention. According to [2], these SCP can reflect the relationships between the diversity and
uniformity of PCAByY means of the uniformity of PZT, a certain contradiction in its adaptive
strategy is solved. A method similar to that known from AVA [1] is used, which involves the dual-
purpose use of an invention element. The contradiction lies between the requirements for the
diversity of PZT's different color spots and their angular size. The search for these potential control
points in this work is carried out through a comparative analysis of ITS constructed for PZT and PC
of plant background. These ITS were constructed using a class of mathematical models - discrete
models of dynamic systems (DMDS) — developed at V.N. Karazin Kharkiv National University
(Ukraine), which has a worldwide novelty [3]. The source of factual information consisted of digital
images of the river crayfish Astacus leptodactylus, divided into segments and subsegments, made
available in open access. In each subsegment, the G/(R+G+B) parameter was determined through
computer analysis of the RGB image model. Variational parameters (VP) of G/(R+G+B) values
were calculated for the set of subsegments of each segment as indicators of the uniformity of the
background and crayfish. The mode (MO) and amplitude of the mode (AMO) were used as VP for
this purpose. The value of the standard deviation (SKV) was taken as an indicator of diversity.
Comparative analysis of the VP showed that AMO is the most effective indicator of uniformity,
compensating for the lack of diversity. Accordingly, the highlighting of AMO values with a
conditional color is an effective means of demasking Astacus leptodactylus. Therefore, we have a
demonstrative example of the successful combination of PCA and MDS in the elimination of the
background noise.

REFERENCES

1. Altshuller G.S. // The Algorithm of Invention. Moscow: Moscow Worker Publisher, 1969
(1sted.); 1973 (2nd ed.).

2. Yu. Bespalov, K. Nosov, O. Levchenko, O. Grigoriev, I. Hnoievyi, P. Kabalyants
/1'J. Exp. Bot. 2019. 69:345-355.

3. Mathematical modeling of the protective coloration of animals with usage of parameters
of diversity and evenness bioRxiv 822999; doi: https://doi.org/10.1101/822999

4. Zholtkevych, G. N., Bespalov, Y. G., Nosov, K. V., & Abhishek, M. (2013). Discrete
Modeling of Dynamics of Zooplankton Community at the Different Stages of an Antropogeneous
Eutrophication. Acta Biotheoretica, 61(4), 449-465.

CTPATEITS CTAJIOTO PO3BUTKY 1 AHTPOIIOTEHHA TPAHC®OPMAIIIS
PET'TOHIB I TOKAJIbHUX TEPUTOPINI. TPOBJEMA BIJIXO/IB
TA EKOJIOT'T3ALIIA BUPOBHUIITBA

O.B. IImuprok

JepxaBHuit 610TEXHOIOTTUHUN YHIBEPCUTET
info@btu.kharkov.ua

Cranuii po3BUTOK — 11€ KOHIIETIIis, sIKa IUHAMIYHO PO3BUBAETHCS, MA€ PI3HOMAHITHI aCIIEKTH
Ta TIlyMaueHHs, BiloOpaxae BIANOBIIHUNA MICHEBUM 1 KyJIbTYPHUM YMOBaM CBITOIJISI, MPU SIKOMY
IPOIEC PO3BUTKY «CIYXHUTh 3a0€3MEUCHHI0O NOTped CydyacHOro TIOKOJIIHHS 0€3 IIKOAU
MOXJIMBOCTSIM MaiOyTHIX TOKOJIHB 3aJOBOJILHATH CBOi BiacHI moTpebw». CTparteris CTaioro

187


https://doi.org/10.1101/822999
mailto:info@btu.kharkov.ua

